Panasonic

Multilayer Ceramic Capacitors(Eera

Multilayer Ceramic Chip Capacitors
(For General Electronic Equipment)

Series: ECU
Series: ECJ

s
L ]
EEENR

m Features m Recommended Applications
e Small in size and wide capacitance range Class 1 (T.C. Type)
e Superior humidity characteristics and long life Temperature compensation, tuned circuits, and filter
thanks to monolithic construction circuits, where low loss, high stability of capacitance,
e Excellent solderability and resistance to soldering and high insulation resistance are required
heat thanks to terminals with three layers of silver, Class 2 (Hi-K Type)
nickel, and solder Coupling and By-pass, where low loss and high
e Low self-inductance and excellent frequency stability of capacitance are not so important
characteristics
m Explanation of Part Numbers
e ECU Series
1 2 3 4 5 6 7 8 9 12
] L] [v] x| [«] [w] [«] [o] [1] e
T I — —
Product Code Packaging Styles Rated Voltage ||Nominal Capacitance Capacitance Temperaxgre_ Suffix
Multilayer Code | Styles Code | Voltage || Ex. Cap. Tolerance Characteristics | [Coge| Size Code
ECU Ceram\_c Chip X [Bulk ] 1H |50 VvDC || OR5 05 pF Code| Tol. Note| |Code|Temp.Char|[q 10 type| 0402
Capacitors g |PaporTaping 1E_|25vDC |[ 010 ToF || C | +0.25pF € | NPO V_[ 11 type[0603
(Pitch: 2 mm) D | +05pF =10 P N150
Paper Taping 1C_[16VDC || 100 10 pF oF N/G [12 type
v ) F | +1pF R | N220 - 0805
(Pitch: 4 mm) 101 100 pF D X [12type
| Embossed Taping 100000 pF || | 5% S | N830 |[wH 13 type
(Pitch: 4 mm) 1041 0.1pP) [ K [+10% |s0|[ T | Na70 |7y Trgiype| 2%
Large Size M | £20% pF ) N750
W |Reel Taping 480 Nil*| sL/GP
. 9
(LZ:;: Szizrgm) 7| 0% B | BIXR
7 | Reel Taping F F/Y5V
(Pitch: 4 mm) * When omitted, all the rest P/N factars shall be moved up respectively
C [Bulk Case
e ECJ Series
1 2 3 4 5 6 8 9 10 11 12
] [e] 4] [3] 5] [2] e
— 1 1 1 1
Product Code Suffix Packaging Styles Temperature Rated Voltage | | Nominal Capacitanc Capacitance
Multilayer Code] Size Code (EIA) | [Code [Styles Characteristics | [ Code [ Voltage | | Ex Cap. Tolerance
ECJ | Ceramic Chip | [ 0 |10 type|(0402)| [ _X_]BulK Codel Temp.Char ™11 |50 vDC | [ 103 | 10000 oF | [C00€] Tol.  [Note]
Capacitors Paper Taping B/X7R K | =10%
1 [11type|(0603)| | E (Pitch: 2 mm) ey 1€ _[2svOC|] o, 10(1%0103; a0 510
2 |12 type|(0805) [Paper Taping 1C_[16vDC - of
3 [13type|(1206) (Pitch: 4 mm) 1A [10VDC || 105 1pF || 2 | +804,
v Embossed Taping -20
(Pitch: 4 mm)
Large Size
W |Reel Taping
(Pitch: 2 mm)
Large Size
Z |Reel Taping
(Pitch: 4 mm)
C |Bulk Case

| Precautions for Handling
See Page 26 to 30

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(E a1)

m Construction

O)

@

=

Inner electrode
Ceramic dielectric

m Capacitance Range in pF
e T.C.Type

® Dimensions in mm (not to scale)

(@ Substrate electrode

@ Intermediate electrode

® External electrode

L

1

(mm)

Size Code (EIA)

L

W

T

Ly, Lo

“10” Type (0402)

1.00+0.05

0.50+0.05 | 0.50+0.05

0.20+0.10

1.60+0.10

0.80+0.10 | 0.80+0.10

0.30+0.20

(
“11” Type (0603)
“12” Type (0805)

2.00+0.10

1.256+0.10 | 1.3

5 max.”

0.50+0.25

“13” Type (1206)

3.20+0.15

1.60+0.15 1.8 max.”

0.60+0.30

[ Specified by the nominal

capacitance

Class

Size
Code
(EIA)

Dim. “T”
(mm)

Capacitance Range (pF) [50 VDC]

NPO N150

N220 N330

N470

N750

L
CA s PA"

Ra” sa®

TAY

ua®

50VDC 50VDC 50VDC

50VDC 50VDC

50VDC

50VDC

“10” (0402)

0.50+0.05

0.5-220 0.5-220 0.5-3

9 0.5-39 0.5-39

0.5-39

0.5-120

“11” (0603)

0.80+0.1

0.5-1000 | 0.5-1200 0.5-150

0.5-180 0.5-180

0.5-220

0.5-1200

“12” (0805)

0.6+0.1

0.5-2200 | 0.5-2700 0.5-220 0.5

220 0.5-220

0.5-270

0.5-2700

0.85+0.10

2400, 2700 — 240-330

240-390 240470

300470

“13” (1206)

0.6+0.1

2400-4700 | 30005600 | 240-560

240-680 240680

300-820

3000-5600

0.85+0.10

5100-6800 — 620-1200

750-1200 | 750-1500

910-1500

1.15+0.10

7500-10000 — —

OPAto UA : Special order
« (Capacitance values) E12 series : Standard order, E24 series : Special order

o Hi-K Type

Class

Size
Code
(EIA)

Dim. “T”

Capacitance Range (pF)

B [X7R]

F [Y5V]

(mm)

50VDC | 25VDC | 16 VDC

10 VDC

50VDC | 25VDC | 16 VDC

10 VDC

“10” (0402)

0.50+0.05

100-3900 | 100-6800 |5600-15000

1000-10000 | 1000-22000

15000-100000 —

“11” (0603)

0.8+0.1

220-15000 |10000-47000 | 10000100000

120000220000

1000-47000 | 68000,100000

100000-470000 | 1000000

“12" (0805)

0.6+0.1

1000-22000 — —

10000-68000| 68000-150000

100000-220000 —

0.85+0.10

27000-39000 | 39000-100000 | 47000-220000

100000-220000f 220000

330000-1000

000 —

1.25+0.10

47000-100000 | 120000-220000 [270000-470000

560000-1000000)

— 330000470000

1500000,2200000 | 3300000,4700000

“13” (1206)

0.85+0.10

— 100000330000 {100000-680000)

— 470000

680000-2200000 —

1.15+0.10

— 390000-470000 820000, 1000000

— 680000-2200000)

13300000,4700000

1.6+0.2

— 560000-1000000 —

200000-3300000)

10000000

« (Capacitance values) B[X7R] E6 series : Standard order, E12 series : Special order
F[F5V] E3 series : Standard order, E6 series : Special

order

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(£2 ¢.a)

m Nominal Capacitance vs. Capacitance Tolerance

Tol. Code |Capacitance Tolerance Nominal Capacitance Available (pF) Temp. Char. Class
C +0.25 pF 05,1,15/2,3, 4,5
D <10 pF +0.5 pF 1,15,2,3,45,6,7,8,9 10 CA to UA 1
F +1.0 pF 10 (NPO) (N750)| (T.C. Type)
J 10 oF +5 % E24 and SL
- 1 >
K P +10 % E12 Within Capacitance Range,
K +10 % E12 E-Series Numbers x10" 5 O00R
M +£20 % E6 (X7R) i K2T
7 +80, —20 % E6 Fosyy | HiKTpe)
m E-Series Numbers
E3 1 2.2 4.7
E6 1 1.5 2.2 3.3 4.7 6.8
E12 1 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2
E24 | 1 [11]12]13[15]16][18] 2 [22]24[27] 3 [33]36]39]43[47]5.1]56]6.2]6.8]7.5]82]9.1
m Temperature Coefficient of Class 1 Capacitors/T.C. Tolerance (ppm/°C)
Temp. Coeff.
Code. | ca (NPO) | PA (N150) | RA (N220) | SA (N330) | TA (N470) | UA (N750) SL
T.C. Cap.
<2pF | CK(x250) | PK(£250) | RK(+250) | SK(+250) | TK(£250) | UK(+250) | +350to-1000
?g 3pF | CJ(x120) | PJ(x120) | RJI(x120) | SJ(£120) | TJ(x120) | UJ(x120) | +350t0-1000
24pF | CH(x60) PH(+60) RH(+60) SH(+60) TH(+60) | UJ(£120) | +350to-1000
m Temperature Characteristics of Class 2 Capacitors
it h
Capacitance Change Measurement o
Temp. Char. Temperature T elerence
No DC Voltage Applied [1/2 Rated Voltage Applied Range emperature
B (X7R) +10 % max. +10, =30 % max. -251t0 85°C 20 °C
F (Y5V) +30, —-80 % max. +30, -95 % max. -251t0 85°C 20°C

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(5hera1)

m Specifications

Characteristics

Specifications

Class 1 (T.C. Type)

Class 2 (Hi-K Type)

Test Methods

CAto UA, SL B(X7R) F(Y5V)
Operating Temperature Range -55to 125 °CY -251085°C e
50 VDC 50 VDC, 25VDC

Rated Voltage

16 VDC, 10VDC

Dielectric
Withstanding Voltage

No break down

Test Voltage
Class 1: Rated Voltage x3
Class 2: Rated Voltage x2.5
Electrificationtime: 1to5's
Limit surge current: 50 mA max.

Insulation Resistance(IR)

IR210000MQ

IR 2 10000MQ or 500/C (MQ)
whichever is less
[C: Rated capacitance in uF]

Measurement Voltage : Rated Voltage
Electrificationtime : 60 £ 5 s
(Electrification time of 10VDC is 2minutes)
Limit surge current: 50 mA max.

Capacitance

Within the specified tolerance

Q Factor or
Dissipation Factor
(tan 6)

Capacitance < 30 pF
Q= 400+20 CPe2

30 pF < Cap. £ 1000 pF
Q= 1000

Capacitance > 1000 pF
(tan ) £0.002

Rated | Temperature Characteristics

Voltage B F

50 VDC
25VDC

tand £0.025 | tand £ 0.05
tan§£0.025| tand £ 0.05
(tan 6 £0.07)
16 VDC [tand£0.025|tané £0.07
(tan 4 £0.035)™

tand £0.05

10 VDC tand £0.125

Standard Temperature : 20 °C
Measurement
(1) Class 1 (T.C. Type)

Nominal Cap| Frequency | Voltage
C< 1000pF |1 MHz£10 %
C > 1000 pF [T kz=10 %] 00 Vs

(2) Class 2 (Hi-K Type)
Pretreatment : 150+0/~10 °C for 1 hour and
then shall be stored in a room temperature for
48 + 4 hours, before initial measurement.

Frequenc! Voltage
1 kHz£10 % |1.0+0.2 Vims

o Operating Temperature Range: -25 to 85 °C for capacitance range of 5100 to 10000 pF, NPO, Type 13.

oo Specified by individual Specification
ooo Nominal capacitance value in pF

Minimum Q at 1 MHz Minimum Insulation Resistance

210000 10000 MQ
1000 = 5000 )
1000 @ 2
2 &
A\ 8 %
o 800 S5 2 1000 1
£ S € 500
3 c
2 600 S
g ks
=
400 2 100
£
50
200 g
c
s
$5 105
10 20 30 40 7 1000 0005001 00501 05 1

Nominal Capacitance (pF)

Nominal Capacitance (uF)
INominal capacitance value in pF

1INominal capacitance value in uF

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Multilayer Ceramic Capacitors(E%e.a1)

m Capacitance Range (in pF)
e [Size Code “10” Type/“0402"]

Temo | CA PA | RA | SA | TA | Ua Temp
" SL o Char: BIX7R F/Y5V
o (NPO) (N150) |(N220)|(N330) |(N470) | (N750) IS
Cap. (pF) 50V | 50V | 50V | 50V | 50V | 50V | 50V Cap. (oF) 50 V[ 25v] 16 V| 50V[25V [16V
05 AT Tt rtirririir 100 |17
1 120
1.5 150
2 180
3 T T Tt el 220 1
4 270
5 330
6 390
7 T T Tt el 470 1
8 560
9 680
10 820
11 T T T T Ty T 1000 ] LI
12 1200
13 1500 L1
15 1800
16 T T Tt el 2200 1 LI
18 2700
20 3300 L1
22 3900
24 T T Tt 4700 1]
27 5600
30 6800 || L1
33 8200
36 T T Tt b 10000 1]
39| HEENEEEEER 12000 |
43 15000 L1
T4t | | 18000 |
51 iR 22000 LTI
56 ~ 27000 |
62 33000 ]
e8| 39000 |
75 BB B 47000 ]
82 56000 |
91 68000 ]
100 B 82000
110 11 100000 []
120 ||
130
150 L] m Dimensions in mm (not to scale)
160 [10 Type] [0402(EIA)]
180 1.00:0.05
200
220 || || 0.50=0. Of')/
0.50+0. 05|
0.2:0.1_| 0.2:0.1

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Multilayer Ceramic Capacitors(£2 ¢a)

m Capacitance Range (in pF)
e [Size Code “11” Type/ “0603” (EIA)]

Templ CA PO RA | SA T Ub Temp
faes, w7 | (NPO) | St | (N150) | (N220) | (N330) | (N470) | (N750) 2 e B/XTR FrYsv
Cap. (pF) 50V 50V 50V 50V 50V 50V 50V Cap. (pF 50 V|25 V|16 V[6-10V|50 V|25 V|16 V [6-10V
05 1 T 11T d 1l 1l 1lr 220 [T ]
1 270
15 330
2 Lo B o bt b b 390
3 470
4 560
5 680
6 LU L Lo e vt L b 820
7 1000 [
8 1200
9 1500 [
10 L L e L L L b 1800
11 2200 [
12 2700
13 3300 1
15 Lot e e b 3900
16 4700 [
18 5600
20 6800 1
22 L L e L L L b 8200
> 10000 |
27 12000
30 15000 | L_| 1
33 Lot e e b 18000 ||
36 22000 ]
39 27000
43 33000 [
47 Lot e e b 39000 ||
51 47000 I
56 56000
62 68000 1
68 Lot e e b 82000
75 100000 L | | I |
82 120000 ]
91 150000 (|
100 Lot e e b 180000
110 220000 ||
120 270000 )
130 330000 d
150 || L | LU L L L 390000
160 470000 0 ||
__ 180 | L1 | L 560000
200 ~ 680000 |
220 | || || | 820000 |
240 1000000 \J ]
270 O Under development
300
330
360 11 B m Dimensions in mm (not to scale)
390 [11 Type] [0603 (EIA)]
430
470 | 1] | 1.6+0.1
510
560 "
20 0.8:0.1 /
680
750 0.8+0.1 | || _‘
820 0.3+0.2 0.3+0.2
910
1000 L | |
1100
1200 L | | |

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Multilayer Ceramic Capacitors(E2a1)

m Capacitance Range (in pF)
e [Size Code “12” Type/ “0805” (EIA)]

Temo | CA PA RO SA TA UA Termp
raed =2 (npo) | S| (N150) | (N220) | (N330) | (N470) | (N750) paad ~-C%r B/X7R F/Y5vV
Cap. (oF) 50V | 50V | 50V | 50V | 50V | 50V | 50V Cap. (oF) 50V [ 25V [16V [6-10Y 50V][ 25V 16 V] 6-10V
0.5 220
1 270
15 330
2 o e e bl b bl b 390
3 470
4 560
5 680
6 o e e bl b bl b 820
7 1000
8 1200
9 1500
10 o e e bl b bl b 1800
11 2200
12 2700
13 3300
15 o e e bl b bl b 3900
16 4700
18 5600
20 6800
22 1 I I I I I I 8200
24 10000 ]
27 12000
30 15000 [
33 o e e bl b bl b 18000
36 22000 [
39 27000 |74
43 33000 [
47 Lo L e b bl L L 39000 7
51 47000 [
56 56000
62 68000 (.
68 1 I I I I I I 82000 Nz
75 100000 [ é 7Z]| || .
82 120000
91 150000 A1
100 o e e bl b bl b 180000 1]
110 220000 L | é % (|
120 270000
130 330000 =
150 1 I I I I I I 390000
160 470000 ] A
180 560000
200 680000
220 | 1| 1] 820000
240 1000000 ,
270 1200000 ()
300 % 1500000 =
330 | | | | | | L | || | 1800000
360 | 2200000 | 0 |
__ 390 | é _ 2700000 _|
__430 | _3300000_| =
470 | 1| | 3900000
510 4700000 \_/ ||
560 O Under development
__ 620 | m Dimensions in mm (not to scale)
680 - | [12 Type] [0805 (EIA)] 2.0:0.1
750 ‘
820 S
910 s
1000 | | | R
1100
1200 Tl | l
—1500 0.5020.25 | | 050:0.25
1500 | 1| | 500 | =
1600 m Thickness “T”
1800
2000 | T (mm)
2200 — 0.6+0.1
2400
2700 a1 L 0.85+0.10
1.25+0.10

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E ..a1)

m Capacitance Range (in pF)
o [Size Code “13” Type/ “1206” (EIA)]

« T 1.6mm : L=3.20+0.20, W=1.60:0.20

Teme | CA A R Sh ™ Un Temp
&y \aq(e:har (NPO) St (N150) | (N220) | (N330) | (N470) | (N750) g \aqgha' B/X7R F/Ysv
Cap. (pF) 50V 50V 50V 50V 50V 50V 50V Cap. (pF) 50V |25V | 16V [6-10V[ 50V [ 25V [ 16V [6-10V
240 111111111 68000
270 82000
300 100000
330 LU L L 120000
360 150000
390 180000 1|
430 220000
470 LU L L 270000
510 330000
560 390000
620 % 470000 | #Z]
680 560000
750 7R 680000 =2
820 820000 1]
910 % 1000000 ]
1000 HRZER7Z a8l 1200000
1100 1500000 0 =
1200 A | Y 1800000 1
1300 2200000 W, | 1|
1500 2700000
1600 3300000 =
1800 3900000
2000 4700000 =
2200 5600000 0
2400 6800000
2700 8200000
3000 10000000 \J EH
3300 | | 0 Under development
3600
3900
4300 ® Dimensions in mm (not to scale)
4700
=100 |_ [13 Type] [1206 (EIA)]
5600 3.20:0.15
6200 ‘
6800 ©
7500 S
8200 &
9100 \'
10000 L Tl | U
0.6+0.3 | 0.610.3
® Thickness“T”
T (mm)
0.6+0.1
v 0.85+0.10
1.15+0.10
1.6+£0.2

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(£ qrar)

m Standard Products for“10”Type (EIA“0402"Type) , Taped Version

[Rated Voltage 50 VDC]

CA (NPO) SL PA (N150) RA (N220) | SA (N330) TA (N470) UA (N750)
Capacitance | Capacitance Dim Dim Dim. Dim. Dim. Dim. Dim.
(oF) Tokrance | Part No. | T | Part No. | T | Part No. | T | PartNo. | T | Part No. | T | PartNo. | T | PartNo. | T
{mm) {mm) {mm) {mm) (mm) (mm) (mm)
0.5 [+0.25 pF(C)|ECUETHORSCCQ [0.5| ECUEIHORSCQ (0.5 |ECUE{HORSCPQ [0.5|ECUEHORSCRQ 0.5 [ECUETHORSCSQ (0.5 |[ECUETHORSCTQ [0.5|ECUETHORSCUQ [0.5
1 ECUE{H010CICQ [0.5| ECUETH010TJQ 0.5 |ECUETHO10CIPQ (0.5 |ECUETHO10TJRQ 0.5|ECUE1HO10CISQ 0.5 [ECUETHO10TTQ (0.5(ECUETHO107UQ [0.5
1.5 |+0.25 pFECUETHIRAICA 0.5| ECUEIHIREIQ (0.5|ECUEHIRSPQ 0.5|ECUEHIRSCIRQ 0.5|ECUETHIRAISQ 0.5|ECUETHIRSITQ (0.5|ECUETHIRSLLQ (0.5
2 (C)  |EcUE1HO20T00 (0.5 ECUEIHO20TQ [0.5 |ECUEH0201PQ 0.5 ECUETHO20TIRQ [0..5|ECUE HO203SQ (0.5 |ECUEIHO0T [0.5[ECUEH020U 0.5
3 J_ro%r pF ECUE{H030CICQ [0.5| ECUETH030JQ 0.5 |ECUETHO30IPQ (0.5 |ECUETH030CIRQ 0.5|ECUE1HO30CISQ 0.5 [ECUETHO30TTTQ (0.5|ECUETHO30UQ [0.5
4 (D) |ECUEtH040C0Q 0.5| ECUEIH040TIQ |0.5|ECUETHO40CIPQ (0.5 |ECUEHMOZIRQ (0.5 |ECUETHO402SQ 0.5|ECUETHO40CTTQ |0.5(ECUETH40CUQ 0.5
5 ECUE{H050CQ [0.5| ECUETH050JJQ 0.5 |ECUETHOS0CIPQ (0.5 |ECUETH050IRQ (0.5|ECUE1H0507ISQ 0.5 [ECUETHOS0TTQ (0.5(ECUETH0507UQ [0.5
6 ECUE1H060DCQ |0.5 ECUE{H060DQ  [0.5|ECUETHOB0DPQ [O.5|ECUEIHOBODRQ [0.5|ECUE1H0B0DSQ (0.5 (ECUEIHOGODTQ |0.5(ECUEIHOGODUQ (0.5
7 | +0.5 pF |ECUETHO70DCQ (0.5 ECUEfH070DQ |0.5|ECUEIH070DPQ [0.5|ECUE{HO70DRQ |0.5|ECUETHO70DSQ (0.5 |ECUETHOTODTQ |0.5|ECUEH070DUQ |0.5
8 (D) |ECUETH080DCQ (0.5 ECUETHIB0DQ |0.5 |ECUE1H080DPQ {0.5|ECUETHOBODRQ (0.5|ECUETHIB0DSQ (0.5 |ECUETHOBODTQ |0.5(ECUEIH080DUQ (0.5
9 ECUE1H090DCQ (0.5 ECUE1H090DQ 0.5 |ECUETH090DPQ (O.5|ECUE{HO90DRQ (0.5 |ECUETH090DSQ (0.5 [ECUETHO90DTQ |0.5|ECUEIH090DUQ (0.5
10 (2% ‘;FF((DF)) ECUE1H100LICQ |0.5 ECUETH100CIQ [0.5|ECUE1H100LIPQ [O.5|ECUE1HI00LIRQ 0.5 |ECUE1HI00CSQ (0.5 |ECUETH100TTQ |0.5(ECUETH100TUQ [0.5
11 ECUETH110JCQ |0.5] ECUETH!10JQ [0.5|ECUETHI10JPQ [O0.5(ECUEIHI10JRQ [0.5|ECUEIHI10JSQ [0.5(ECUEIHIOJTQ |0.5(ECUEIHTTOLQ (0.5
12 ECUE1H1201CQ 0.5 ECUETH120C1Q [0.5|ECUE1H120JPQ [0.5 |ECUE1H120JRQ 0.5 |ECUE1H120CSQ (0.5 |ECUETH120TTQ |0.5(ECUETHI20CUQ [0.5
13 ECUETHI30JCQ |0.5] ECUETH130JQ [0.5|ECUETHI30IPQ |O.5|ECUEIHIBWRQ [0.5|ECUETHINSQ [0.5(ECUETHI30ITQ |0.5(ECUEHI30Q (0.5
15 ECUE{H150CCQ [0.5| ECUETH150]JQ |0.5|ECUETHIS0CIPQ (0.5 |ECUETH150CIRQ [0.5|ECUE1H150C1SQ 0.5 [ECUETH150CTQ (0.5|ECUETH150UQ [0.5
16 ECUETH160JCQ |0.5| ECUE1H160JQ |0.5|ECUETH160JPQ |0.5|ECUETHI60JRQ [0.5|ECUETH160JSQ (0.5 ECUEIHIB0JTQ |O.5ECUEIHIB0NUQ (0.5
18 ECUE{H180JCQ [0.5| ECUETH180JQ 0.5 |ECUETHIB0CIPQ (0.5 |ECUETH180IRQ [0.5|ECUE1H180CISQ 0.5 [ECUETH180TTQ (0.5|ECUEIH180UQ [0.5
20 ECUE{H200JCQ |0.5| ECUE1H2000Q 0.5|ECUETH2000PQ |0.5|ECUEH200JRQ [0.5|ECUETH200SQ (0.5 [ECUEIH2000TQ |0.5|ECUEIH000UQ (0.5
22 ECUE1H220(1CQ 0.5 ECUETH220C1Q [0.5|ECUE1H220(IPQ 0.5 |ECUE1H220LIRQ 0.5 |ECUE1H220SQ (0.5 [ECUETH220TQ 0.5(ECUETH2207UQ [0.5
24 ECUETH240JCQ (0.5 ECUE1H2400Q 0.5|ECUE1H2400PQ |0.5|ECUETH240JRQ [0.5|ECUETH240JSQ (0.5 [ECUETH240UTQ |0.5|ECUETH2400UQ 0.5
27 ECUE1H270(CQ 0.5 ECUETH270CQ [0.5|ECUE1H270LIPQ 0.5 [ECUE1H270LIRQ 0.5 |ECUE1H270SQ (0.5 [ECUETH2701TQ |0.5(ECUETH270TUQ [0.5
30 ECUE1H300JCQ |0.5] ECUETH300JQ [0.5|ECUETH300JPQ |O.5|ECUEIH300JRQ [0.5|ECUEIH300JSQ [0.5(ECUETH300JTQ |0.5(ECUETH300UQ (0.5
33 ECUE{H330CCQ [0.5| ECUETH330TJQ 0.5 |ECUETH330CIPQ (0.5 |ECUETH330CIRQ 0.5|ECUEHA3TISQ 0.5 [ECUETH330TTQ (0.5|ECUETH330UQ [0.5
36 +5 % ECUE1H360JCQ {O.5] ECUETH360JQ 0.5|ECUETH360JPQ [O.5|ECUEIH360JRQ [0.5|ECUEIH360JSQ [0.5(ECUETH3B0JTQ [0.5(ECUEIH3B0UQ (0.5
39 - ) ECUE{H390CCQ [0.5| ECUETH390TJQ 0.5 |ECUETH390PQ 0.5 ECUE1H390;HQ (0.5 |ECUETH390SQ (0.5 |ECUETH3Y0TQ [0.5|ECUETH390CLA [0.5
43 or  |ECUETH430JCQ [0.5| ECUEIH430)Q (0.5 (Cap. Tol. Code)™ ECUETH4300UQ (0.5
47 +10 % [ECUEIH4700Q [0.5| ECUETHATOTA [0.5 ECUETH470CUQ (0.5
51 (K) ECUE1H510JCQ |0.5] ECUETH10JQ (0.5 ECUEIH510JUQ (0.5
56 ECUE1H560CQ 0.5 ECUETH60CQ (0.5 ECUETH560CUQ (0.5
62 ECUE1H620CQ |0.5] ECUETHE20)Q (0.5 ECUEIHB20)UQ (0.5
68 ECUE{H680CCQ 0.5| ECUETH680Q 0.5 ECUE1H680LQ [0.5
75 ECUETH750JCQ (0.5 ECUEIH7500Q (0.5 ECUEIH7500UQ (0.5
82 ECUE{H820TCQ [0.5| ECUETH80TQ 0.5 ECUE1H8201Q [0.5
91 ECUE1H910JCQ |0.5] ECUETHIT0Q (0.5 ECUETHII0JUQ (0.5
100 ECUE1HI01LICQ 0.5 ECUETH101CIQ 0.5 ECUETH1017UQ [0.5
110 ECUE1HI11JCQ |0.5] ECUETHIQ (0.5 ECUEIHI11UQ (0.5
120 ECUE1H121(1CQ 0.5 ECUETH121CQ [0.5 ECUETH1210UQ [0.5
130 ECUE1HI31JCQ |0.5] ECUETHI3Q (0.5
150 ECUE{H1511CQ [0.5| ECUETHI51TIQ 0.5
160 ECUETH161JCQ (0.5| ECUEIHI61Q (0.5
180 ECUE1H181LICQ 0.5 ECUETH181CIQ (0.5
200 ECUE1H201JCQ |0.5] ECUETH201Q (0.5
220 ECUEtH221C0Q (0.5 ECUETH221CQ 0.5

(Packing Style Codey

O Packaging Style Code: “E” for Taped Version (Taping pitch:
2mm) and “X” for Bulk Type

0O [J: Capacitance Tolerance Codes
00O Capacitance values of “E24" series and capacitance tolerance
of +5% are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(5heral)

m Standard Products for “10” Type (EIA “0402” Type) , Taped Version

B/X7R F/Y5V
Capeci| 50 VDC 25 VDC 16 VDC 50 VDC 25 VDC 16 VDC
e | o Din Din Dim | " Dim. Dim. Dim.
(pF) e Part No. | T | Part No. T Part No. T e Part No. | T Part No. | T Part No. T
Tolerance Tolerance
(mm) (mm) (mm) (mm) (mm) (mm)

100 ECUE1H101(JBQ| 0.5 | ECUE1E101IBQ| 0.5
W ECUE1H121KBQ[ 0.5 | ECUE1E121KBQ| 0.5
W ECUE1H151(1BQ| 0.5 | ECUE1E1510IBQ| 0.5
W ECUE1H181KBQ[ 0.5 | ECUE1E181KBQ| 0.5
TZO ECUE1H221(1BQ| 0.5 | ECUE1E2211BQ| 0.5
T?O ECUE1H271KBQ| 0.5 | ECUE1E271KBQ| 0.5
% ECUE1H331(1BQ| 0.5 | ECUE1E331IBQ| 0.5
% ECUE1H391KBQ[ 0.5 | ECUE1E391KBQ| 0.5
W ECUE1H471(JBQ) 0.5 | ECUE1E471CIBQ| 0.5
% ECUE1H561KBQ( 0.5 | ECUE1E561KBQ| 0.5
% ECUE1H681(1BQ| 0.5 | ECUE1E681IBQ| 0.5
H ECUE1H821KBQ| 0.5 | ECUE1E821KBQ| 0.5
W ECUETH1020JBQ 0.5 | ECUE1E10201BQ 0.5 ECUETH102ZFQ| 0.5 |ECUE1E102ZFQ| 0.5
% +10 %| ECUE1H122KBQ| 0.5 | ECUE1E122KBQ| 0.5
@ (K) |ECUE1H152(1BQ| 0.5 | ECUE1E15201BQ| 0.5 +80% ECUETH152ZFQ| 0.5 |ECUE1E152ZFQ| 0.5

1800| or |ECUE1H182KBQ| 0.5 | ECUE1E182KBQ| 0.5 -20
TOO +20 %| ECUE1H222(1BQ| 0.5 | ECUE1E22201BQ) 0.5 () |ECUE1H222ZFQ| 0.5 |ECUE1E222ZFQ| 0.5
% (M) |ECUE1H272KBQ| 0.5 | ECUE1E272KBQ| 0.5
@ ECUE1H3320JBQ 0.5 | ECUE1E33201BQ 0.5 ECUE1TH332ZFQ| 0.5 |ECUE1E332ZFQ| 0.5
@ ECUE1H392KBQ 0.5 | ECUETE392KBQ| 0.5
4700 (Packaging Style Code)™ | ECUE1E47201BQ 0.5 ECUE1H472ZFQ| 0.5 |ECUE1E472ZFQ| 0.5
5600 ECUE1E562KBQ| 0.5 |ECUE1C562KBQ| 0.5
6800 ECUE1E68201BQ) 0.5 |ECUE1C682(1BQ 0.5 ECUE1H682ZFQ| 0.5 |ECUE1E682ZFQ| 0.5
8200 ECUE1C822KBQ| 0.5
10000| ECUE1C103JBQ 0.5 ECUE1H103ZFQ| 0.5 |ECUE1E103ZFQ | 0.5
12000 ECUE1C123KBQ| 0.5
15000 ECUE1C15301BQ 0.5 ECUE1E153ZFQ | 0.5 | ECUE1C153ZFQ|0.5
M (Cap. ToIT Code)
22000 ECUE1E223ZFQ | 0.5 | ECUE1C223ZFQ|0.5
27000)
33000 ECUE1C333ZFQ|0.5
39000|
47000] ECUE1C4732FQ 05
5600
68000 ECUE1C683ZFQ|0.5
82000
100000) ECUE1C104ZFQ| 05

O [J: Capacitance Tolerance Code.
00 Packaging Styles Code: “E” for Taped Version (Taping pitch:
2mm) and “X" for Bulk Type

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(£2,

General)

m Standard Products for“11”"Type (EIA*0603"Type) , Taped Version

[Rated Voltage 50 VDC]

CA (NPO) SL PA (N150) RA (N220) | SA (N330) | TA (N470) | UA (N750)

Capacitance | Capacitance
(pF) Tolerance Dim. Dim. Dim. Dim Dim Dim. Dim.
Part No. | T | PartNo. | T | PartNo. | T| Part No. | T | Part No. | T| Part No. | T| Part No. | T
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
0.5 [£0.25 pF(C)| ECUVIHORSCCV |0.8 | ECUVIHORSCV (0.8 | ECUVIHORSCPV | 0.8 | ECUVIHORSCRV | 0.8 | ECUVIHORSCSV 0.8 | ECUVIHORSCTV | 0.8 | ECUVIHORSCUV (0.8
1 ECUVIH010ZICV| 0.8 | ECUVIHO10ZIV | 0.8 | ECUVIHO10ZIPV 0.8 | ECUVTHO10JRV| 0.8 | ECUVIHO10CJSV 0.8 | ECUViHO10LITV|0.8 | ECUVIHO10CIUV| 0.8
15 40,25 oF ECUVIH1RSJCV| 0.8 | ECUVIH1RSIV |0.8 | ECUVIHIRSJPV (0.8 | ECUVIHTRSIRV| 0.8 | ECUVIHIRSZISV 0.8 | ECUVIHIRE]TV|0.8 | ECUVIHIRSCIUV| 0.8
2 (C) |ECUV1H020ZICV|0.8 | ECUVIHO20CV | 0.8 | ECUVIHO20IPV (0.8 | ECUV1HO20(IRV| 0.8 | ECUVIHO20ISV |0.8 | ECUViHO20(TV|0.8 | ECUV1HO20CIUV| 0.8
3 10(%)pF ECUVIH030ZICV| 0.8 | ECUVIHO30ZIV | 0.8 | ECUVIHO30ZIPV (0.8 | ECUVTHO30JRV| 0.8 | ECUVIHO30ZISV 0.8 | ECUVIHO30LITV|{0.8 | ECUVIHO30CIUV| 0.8
4 ECUVIH0407CV|0.8 | ECUVIHO40ZIV 0.8 | ECUVIHO40TIPV (0.8 | ECUVTHO40CIRV| 0.8 | ECUVIHO040CISV (0.8 | ECUVIHO40LITV|0.8 | ECUVIHO40CIUV| 0.8
5 ECUVIH050ZICV| 0.8 | ECUVIHOS0ZIV | 0.8 | ECUVIHO50ZIPV (0.8 | ECUVTHOS0CJRV| 0.8 | ECUVIHOS0ZISV (0.8 | ECUVIHOS0CITV|{0.8 | ECUVIHOS0CIUV| 0.8
6 ECUVIH060DCV |0.8| ECUV1HOB0DV | 0.8 | ECUVIHOBODPV 0.8 | ECUVIHOGODRV | 0.8 | ECUV1HOBODSV (0.8 | ECUV1HOBODTV 0.8 | ECUVIHOGODUV |0.8
7 :O(.S)pF ECUViH070DCV |0.8| ECUVIHO70DV | 0.8 | ECUVIHO70DPV 0.8 | ECUVIHO70DRV | 0.8 | ECUV1HO70DSV (0.8 | ECUV1HO70DTV 0.8 | ECUVIHO70DUV 0.8
8 ECUV{H080DCV 0.8 ECUV1HO80DV | 0.8 | ECUVIHOBODPV 0.8 | ECUVIHOBODRV | 0.8 | ECUV1HO80DSV (0.8 | ECUV1HO80DTV 0.8 | ECUVIHOBODUV 0.8
9 ECUV{H090DCV |0.8| ECUV1HO30DV | 0.8 | ECUVIHO30DPV 0.8 | ECUVIHO90DRV | 0.8 | ECUV1HO90DSV (0.8 | ECUV1HO90DTV 0.8 | ECUVIHOY0DUY 0.8
10 ;Djp;F‘(DF’) ECUVIH100ZICV| 0.8 | ECUV1H100ZIV |0.8 | ECUVIH100ZIPV 0.8 | ECUV1HI00JRV| 0.8 | ECUVIH100ZISV 0.8 | ECUVIH100CITV|0.8 | ECUVIHI00CUV| 0.8
12 ECUVIH12021CV| 0.8 | ECUV1H120CIV |0.8 | ECUVIH120TJPV (0.8 | ECUV1HI20JRV| 0.8 | ECUVIH120CJSV 0.8 | ECUViH120C]TV|0.8 | ECUV1HI20CIUV| 0.8
15 ECUVIH150C]CV| 0.8 | ECUVTH150CV [0.8 | ECUVIHIS0ZIPV | 0.8 | ECUVIH150ZJRV| 0.8 | ECUVIH150CISV 0.8 | ECUVIHIS0CITV| 0.8 | ECUVIH150CJUV |0.8
18 ECUVIH180CJCV| 0.8 | ECUVTH1BOCV [0.8 | ECUV1HIB0ZIPV | 0.8 | ECUVIH180ZIRV| 0.8 | ECUVIH1BOCISV 0.8 | ECUVIHIBOITV|0.8| ECUVIH180CIUV 0.8
22 ECUV1H220C]CV| 0.8 | ECUV1H220CV |0.8 | ECUV1H220TIPV | 0.8 | ECUVIH220CJRV| 0.8 | ECUVIH220TI8V 0.8 | ECUV1H220(]TV| 0.8 | ECUVIH220CJUV 0.8
27 ECUVIH270CJCV| 0.8 | ECUVTH270CV |0.8 | ECUV1H270ZIPV | 0.8 | ECUVIH270CJRV| 0.8 | ECUVIH270TISV 0.8 | ECUVIHR70CITV| 0.8 | ECUVIH270CJUV 0.8
33 ECUVIH330[JCV| 0.8 | ECUVTH330CV [0.8 | ECUV1H330ZIPV | 0.8 | ECUVIH330ZRV| 0.8 | ECUVIH330TISV 0.8 | ECUV1H330CITV|0.8| ECUVIH330CIUV 0.8
39 ECUVIH390CICV| 0.8 | ECUV1H390CV [0.8 | ECUV1H390ZIPV | 0.8 | ECUVIH3Y0ZIRV| 0.8 | ECUVIH3Y0TISV 0.8 | ECUVTH390CITV| 0.8 | ECUVIH3I0CIUV |0.8
47 ECUVIH470CICV| 0.8 | ECUVIH47OCV |0.8 | ECUV1HATOZIPV | 0.8 | ECUVIH470ZIRV| 0.8 | ECUVIHATOTISV 0.8 | ECUVIHATOCITV| 0.8 | ECUVIH4ZOCIUV 0.8
56 ECUVIHB60C]CV| 0.8 | ECUV1HS60CV |0.8 | ECUV1HE60_IPV | 0.8 | ECUVIHS60_IRV| 0.8 | ECUVIHB60CISV 0.8 | ECUV1HS60CITV| 0.8 | ECUVIHS60CIUV 0.8
68 ECUVIHB80LICV| 0.8 | ECUV1HBBOCV |0.8 | ECUV1HBB0ZIPV | 0.8 | ECUVIH6B0ZIRV| 0.8 | ECUVIHBBOZISV 0.8 | ECUV1HBBOLITV|0.8| ECUVIH6B0ZIUV |0.8
82 e ECUVIHB20[JCV| 0.8 | ECUV1HB20CV |0.8 | ECUV1HB20TIPV | 0.8 | ECUVIHB20ZJRV| 0.8 | ECUVIHB20ISV 0.8 | ECUV1HB20(ITV| 0.8 | ECUVIHB20CIUV 0.8
100 (J)  [ECUVIH101CICV|0.8| ECUVIH101CV 0.8 | ECUVIH1OIIPV 0.8 | ECUVIHI0ITIRV| 0.8 | ECUVIH10IISV 0.8 | ECUVIH101CITV|0.8 | ECUVIHIOITIUV| 0.8
120 *Z(:?r)% ECUVIH1211JCV| 0.8 | ECUVIHIICV |0.8 | ECUVIHI21TPV | 0.8 | ECUVIH121TIRV| 0.8 | ECUVIH121CISV 0.8 | ECUVIHI21[ITV| 0.8 | ECUVIH121CIUV 0.8
150 ECUVIH1511JCV| 0.8 | ECUVIHISICIV (0.8 | ECUVIHIS1CIPV | 0.8 | ECUVIH15ITIRV| 0.8 | ECUVIH1S1TISV 0.8 | ECUVIHISILITV|0.8| ECUVIH15ICIUV 0.8
180 ECUV1H181LICV|0.8 | ECUVIH1BILV (0.8 ECUV1H181JRV|0.8 | ECUV1H181]SV | 0.8 | ECUV1H181(]TV|0.8 | ECUVIH181CIUV| 0.8
220 ECUVIH2217JCV| 0.8 | ECUVIH1CV (0.8 <Paékag‘”9 Style Code) ECUVIH2211]TV|0.8 | ECUV1H21[JUV| 0.8
270 ECUVIH2711JCV| 0.8 | ECUVIHTCV (0.8 ECUVIH271CJUv|0.8
330 ECUVIH331JCV| 0.8 | ECUVIH33ILIV (0.8 ECUVIH33ICILV|0.8
390 ECUVIH391LICV| 0.8 | ECUVIHB9ILV (0.8 ECUVIH3IITILV|0.8
470 ECUVIH471LICV| 0.8 | ECUVIHATICIV (0.8 ECUVIH4TICIUV|0.8
560 ECUVIH561JCV| 0.8 | ECUVIHSBICV (0.8 ECUVIHS61CIUV|0.8
680 ECUVIHB81.JCV| 0.8 | ECUVIHBBILIV (0.8 ECUVIHBB1CIUV|0.8
820 ECUVIHB21JCV| 0.8 | ECUVIHB1CV (0.8 ECUVIHB21CJUV|0.8
1000 ECUVIH1020JCV| 0.8 | ECUVIHI02LV (0.8 ECUVIH102TJUV|0.8
1200 (f‘«ap» Tol Co’de)‘ ECUVIHI22LV |0.8 ECUVIH1220UV|0.8

O Packaging Style Code “V”" for Taped Version (Taping pitch
4mm) and “X” for Bulk Type.

00 []: Capacitance Tolerance Codes.
000 Capacitance values of “E24” series and capacitance tolerance
of +5% are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.

13



14

Panasonic

Multilayer Ceramic Capacitors(5 a1)

m Standard Products for“11”"Type (EIA“0603"Type) , Taped Version

B/X7R F/Y5V
G [ S0VDC [ 25VBC [ 16VBC [ 10VDC | ["5OVDC | Z5VDC [ 16VBC [ 10VDC
tance Dim. Dim Dim. Dim. Dim. Dim Dim. Dim.
(PF) tanfe Part No.| T |Part No. | T |Part No. | T |Part No.| T lancne Part No.| T |Part No.| T |Part No.| T |Part No.| T
Tolerance o) o) om) o) Tolerance o) o) - )
2 ECUVIHR2ITBY | 08
T ECUVIHZTIKBY | 08
S ECUVIHR3TEY | 08
BES ECUVIHA91KBY | 08
T m ECUVIHATICBY | 08
B ECUVIHSETKBY | 08
) ECUVHGIBY | 08
B ECUVIHB1KBY | 08
T ECIVBtHIoR] | 08 ECUVIHIO2ZFY | 08
T ECIIVBIHI2K | 08
) ECIVBIISZT | 08 ECUVIHIS2ZFY | 08
e ECIIVBIHTEZK | 08
20| £10% |EcovBikezz | 08 ECUVIHR2ZFY | 08
| ) [ecvethenk | 08 a,
wo| o [Ecovemee |08 20 [ ecorrzy | 08
| <20% [echvathnK | 08 @
T ) [ ecoveiher | 08 ECUVHAT2ZFY | 08
5 ECIIVBIHG®X | 08
e ECI1VBHee2[ | 08 ECUVIHBRZFY | 08
800 ECIVBIHeR2K | 08
100 ECIVBIHIOY] | 08 | ECINVBIEIST) | 08 | EcavBicios | 08 ECHVFIHIOEZ | 08
100 ECIIVBIHIZSK | 08 | ECIVBIEZK | 08 | ECAVBICIZEK | 08
K econivsa) | 08 | ecnietssT | 0 | ecvpicisa] | 0 ECVFIHISEZ | 08
0] (Cap. Tol. Code)™ | ECIVBIEIEAK | 08 | ECIVBICIEH | 08
" ECIVBIEZC | 08 | ECIVBIC28] | 08 ECIVFIHEL | 08
"o ECHVBIEZTSK | 08 | ECUIVBICZIX | 08
e ECIVBIESRST] | 08 | ECIIVBICaHRT] | 08 ECIVFIHEL | 08
e ECHVBIERSSK | 08 | ECIIVBICRK | 08
g EcetEay] | 08 |ecveions] | 08 ECHVFIRATSZ | 08
56000 (Packaging Style Code)” | EGHIBICS | 08
60 ECVBICSS] | 08 ECUIVIESH3Z | 08
a0 ECVBICR2K | 08
o000 ECVBICIOA] | 08 ECHVEIEIDZ | 08 | ECVFICIOZ | 08
15000 ECIVBIAfSH] | 08 ECHVFICISZ | 08
000 ECIVBIAZ2A] | 08 ECIVFIC224Z | 08
300 ECIVFICEHZ | 08
00 ECHVFICHTEZ | 08
68000
10000 ECVFIAIOSZ | 08
150000
2000

OPackaging Styles Code: “V” for Taped Version (Taping pitch:
4 mm) and “X” for Bulk Type.
00[]: Capacitance Tolerance Codes.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(E

General)

m Standard Products for“12"Type (EIA“0805"Type) , Taped Version

[Rated Voltage 50 VDC]

CA (NPO) SL PA (N150) RA (N220) SA (N330) TA (N470) UA (N750)

Capacitance | Capactance Dim Dim, Dim, Dim, Dim Dim Dim
(pF) Tokrance | Part No. | T| Part No. | T | PartNo. | T| PartNo. | T| PartNo. | T| PartNo. | T| PartNo. | T
(mm) (mm) (mm) (mm) (mm) (mm) (mm)

0.5 | £0.25 pF(C) | ECUVIHORSCCN | 0.6 | ECUVIHORSCN | 0.6 | ECUVIHORSCPN | 0.6 | ECUVIHORSCRN | 0.6 | ECUVIHORSCSN | 0.6 | ECUVIHORSCTN| 0.6 | ECUVIHORSCUN | 06

1 ECUV1HO10ZICN | 0.6 | ECUVIHO10CIN | 0.6 | ECUVTHO10CIPN| 0.6 | ECUVTHO10CIRN| 0.6 | ECUV1HO10ZISN| 0.6 | ECUVIHO10CITN| 0.6 | ECUVIHO10CIUN| 0.6
1.5 |+0.25 pH ECUVIHIRSLICN | 0.6 | ECUVIHIRSEN | 0.6 |ECUVIHTRSLIPN| 0.6 |ECUVIHTRSLIRN| 0.6 |ECUVIHIRSLISN| 0.6 | ECUVIHIRSLITN| 0.6 |ECUVIHTRSZIUN| 0.6

2 (gr) ECUVIHO20JCN | 0.6 | ECUV1HO20CIN | 0.6 | ECUV1HO20ZJPN| 0.6 | ECUVIHO20TIRN | 0.6 | ECUVIHO20CISN | 0.6 | ECUVIHO20CITN | 0.6 | ECUV1HO20CJUN| 0.6

3 |+05 pF ECUV1HO30CJCN | 0.6 | ECUVIHO30CIN | 0.6 | ECUV1HO30IPN| 0.6 | ECUVTHO30CJRN| 0.6 | ECUV1HO30ZISN| 0.6 | ECUVIHO30ZITN| 0.6 | ECUVIHO30CJUN| 0.6

4 (D) | ECUVIHO40TICN| 0.6 | ECUVIHO40TIN | 0.6 | ECUVIHO4TIPN| 0.6 | ECUVIHO40TIRN | 0.6 | ECUVIHO40[ISN| 0.6 | ECUVIHO40TITN| 0.6 | ECUVIHO40TIUN| 0.6

5 ECUV1HOS0CICN | 0.6 | ECUVIHOS0CIN | 0.6 | ECUV1HOS0CIPN| 0.6 | ECUV1HOS0CIRN| 0.6 | ECUV1HO0S0ZISN| 0.6 | ECUV1HOS0CITN| 0.6 | ECUV1HOS0ZIUN| 0.6

6 ECUVIHOBODCN | 0.6 | ECUVIHOBODN | 0.6 | ECUV1HOBODPN | 0.6 | ECUVIHOBODRN | 0.6 | ECUVIHOBODSN | 0.6 | ECUVIHOBODTN | 0.6 | ECUVIHOBODUN | 0.6

7 |+0.5 pF | ECUVIHO7ODCN | 0.6 | ECUVIHO70DN | 0.6 | ECUVIHO70DPN | 0.6 | ECUVIHO7ODRN | 0.6 | ECUVIHO7ODSN | 0.6 | ECUVIHO7ODTN | 0.6 | ECUVIHO7ODUN | 0.6

8 (D) | ECUVIHOBODCN | 0.6 | ECUVIHOB0DN | 0.6 | ECUVIHOBODPN | 0.6 | ECUVIHOBODRN | 0.6 | ECUVIHOBODSN | 0.6 | ECUVIHOBODTN | 0.6 | ECUVIHOB0DUN | 0.6

9 ECUVIHO90DCN | 0.6 | ECUVIHO90DN | 0.6 | ECUV1HO90DPN | 0.6 | ECUVIHO90DRN | 0.6 | ECUVIHO0DSN | 0.6 | ECUVIHO90DTN | 0.6 | ECUVIHO90DUN | 0.6
10 ;ij,fé(g) ECUVIH100JCN | 0.6 | ECUVIH100CIN | 0.6 | ECUVIH100TJPN| 0.6 | ECUVIH100TIRN | 0.6 | ECUVIH100TISN| 0.6 [ ECUVIH100CITN | 0.6 | ECUVIH100TJUN| 0.6
12 ECUVIH120JCN | 0.6 | ECUVIH120CIN | 0.6 | ECUVIH120TJPN| 0.6 | ECUVIHI20CJRN | 0.6 | ECUVIH120TISN | 0.6 [ ECUVIH120CITN| 0.6 | ECUVIH120CJUN| 0.6
15 ECUVIH150CJCN | 0.6 | ECUVIH150CIN | 0.6 | ECUVIH1507JPN| 0.6 | ECUVIH150CJRN | 0.6 | ECUVIH150CISN| 0.6 [ECUVIHIS0CITN| 0.6 | ECUVIH150CJUN| 0.6
18 ECUVIH1BOCICN | 0.6 | ECUVIH180CIN | 0.6 | ECUVIH180ZIPN| 0.6 | ECUVIH18OCIRN | 0.6 | ECUVIHIBOTISN | 0.6 [ ECUVIH1B0LITN | 0.6 | ECUVIH18OTJUN| 0.6
22 ECUVIH220TJCN | 0.6 | ECUV1H220CIN | 0.6 | ECUV1H2207JPN| 0.6 | ECUVIH220TIRN | 0.6 | ECUVIH220TISN | 0.6 | ECUVIH2201TN | 0.6 | ECUV1H220TJUN| 0.6
27 ECUVIH270[1CG| 0.6 | ECUVTH270LIG | 0.6 [ ECUVIH270CJPN| 0.6 | ECUVIH270CJRN | 0.6 | ECUV1H270LISN| 0.6 | ECUVIH270CJTN | 0.6 | ECUVIH270JUN| 0.6
33 ECUVIH330(1CG| 0.6 | ECUVIH330LIG | 0.6 [ ECUVIH330LIPN| 0.6 | ECUVIH330CJRN | 0.6 | ECUVIH330LISN| 0.6 | ECUVIHB30LJTN | 0.6 | ECUVIH330LJUN| 0.6
39 ECUVIH390(JCG | 0.6 | ECUVIH390CJG | 0.6 | ECUVIH390ZIPN| 0.6 | ECUVIH390CIRN | 0.6 | ECUVIH390[ISN| 0.6 | ECUVIH390L]TN | 0.6 | ECUVIH390TJUN| 0.6
47 ECUVIH470[ICG | 0.6 | ECUVIHATOTIG | 0.6 | ECUVIHATOTIPN| 0.6 | ECUVIHATOCIRN | 0.6 | ECUVTHATOCISN| 0.6 | ECUVIH470LTTN| 0.6 | ECUVIHATOLTUN| 0.6
56 ECUVIH560(JCG | 0.6 | ECUVIH560CIG | 0.6 | ECUVIHS60CIPN| 0.6 | ECUVIHSBOCIRN | 0.6 | ECUVTHS60ISN| 0.6 | ECUVIHS60LTTN | 0.6 | ECUVIHS60TJUN| 0.6
68 ECUVIHB80[JCG | 0.6 | ECUVIHBBOLIG | 0.6 | ECUVIHBBOLIPN| 0.6 | ECUVIHBBOLIRN | 0.6 | ECUVTHBB0LISN| 0.6 | ECUVIHBBOLITN | 0.6 | ECUVIHBBOTJUN| 0.6
82 ECUVIHB20(JCG | 0.6 | ECUVIHB20JG | 0.6 | ECUVIHB20CIPN| 0.6 | ECUVIHB20JRN | 0.6 | ECUV1HB20(ISN| 0.6 | ECUV1HB20[JTN | 0.6 | ECUVIHB20JUN| 0.6
100 ECUVIH101[JCG | 0.6 | ECUVIHIOIIG | 0.6 | ECUVIHIOICIPN| 0.6 | ECUVIHIOILIRN | 0.6 |ECUVIH10T[ISN| 0.6 | ECUVIH101(JTN| 0.6 | ECUVIHIOITJUN| 0.6
120 +5 %™ ECUVIH121[JCG | 0.6 | ECUVIHI2I[IG | 0.6 | ECUVIHI2ICIPN| 0.6 | ECUVIHI2I[IRN | 0.6 |ECUVIH121[ISN| 0.6 | ECUVIH121[TTN| 0.6 | ECUVIHI2ITJUN| 0.6
150 J) ECUVIH1517JCG | 0.6 | ECUVIHISILIG | 0.6 | ECUVIHISICIPN| 0.6 | ECUVIHISILIRN | 0.6 |ECUVIHISTLISN| 0.6 | ECUVIH1S1LITN| 0.6 | ECUVIHISITIUN| 0.6
180 or  |ECUVIHIB1[ICG | 0.6 | ECUVIHIBILIG | 0.6 | ECUVIHIBILIPN| 0.6 | ECUVIHIBILIRN | 0.6 |ECUVIH1BTLISN| 0.6 | ECUVIH181LITN| 0.6 | ECUVIHIBILIUN| 0.6
220 izg)% ECUVIH221[JCG | 0.6 | ECUVIH221[IG | 0.6 | ECUVIH221[IPN| 0.6 | ECUVIH221[JRN | 0.6 |ECUV1H221[ISN| 0.6 | ECUVIH221[JTN| 0.6 | ECUVIH221JUN| 0.6
270 ECUVIH271[ICG | 0.6 | ECUVIH27I[IG | 0.6 | ECUVIH27I[IPN{0.85 ECUVIH271[IRN |0.85| ECUVTH271[ISN| 0.85| ECUVIH271[TTN | 0.6 | ECUVIH2TITTUN| 0.6
330 ECUVIH331[JCG | 0.6 | ECUVIH331LIG | 0.6 | ECUVIH331[IPN{0.85 ECUVIH33ILIRN | 0.85| ECUVTH331[ISN|0.85| ECUV1H331[JTN | 0.85| ECUVIHB3IJUN| 0.6
390 ECUVIH3917JCG | 0.6 | ECUVIH3YILIG | 0.6 ECUVIH391LIRN | 0.85| ECUVTH391[ISN| 0.85| ECUV1H391[JTN | 0.85| ECUVIH391JUX| 0.6
470 ECUVIHATILICX | 0.6 | ECUVIHATILIG | 06 ECUVIHATIISN| 0.85| ECUVIH4TLITN | 0.85 | ECUVIHATICIUX | 06
560 ECUVIHS61(ICX | 0.6 | ECUVIHS61]G | 06 (Packaging Style Code) ECUVIH561JUX | 0.6
680 ECUVIHB8ILICX | 0.6 | ECUVIHBBIIG | 0.6 ECUV1Hes1[JUX | 06
820 ECUVIHB21[ICX | 0.6 | ECUVIHB21LX | 0.6 ECUVIHB21JUX| 0.6
1000 ECUVIH102LJCX | 0.6 | ECUVIH102LX | 0.6 ECUVIH1020JUX| 0.6
1200 ECUVIH122[]CX | 0.6 | ECUVIHI22[X | 06 ECUVIHI22[JUX| 0.6
1500 ECUVIH152[]CX | 0.6 | ECUVIH152[X | 06 ECUVIH152[JUX | 0.6
1800 ECUVIH182[]CX | 0.6 | ECUVIH182[X | 0.6 ECUVIH182[JUX| 0.6
2200 ECUVIH222[]CX | 0.6 | ECUVIH222[X | 0.6 ECUVIH222[JUX | 0.6
2700 ECUVIH272L]CX |0.85| ECUVIH272[X | 0.6 ECUVIH2T2[JUX| 0.6

0 Packaging Style Code

f
(Cap. Tol. Code)

4mm) and “X" for Bulk Type.

0O [): Capacitance Tolerance Codes.
000 Capacitance values of “E24” series and capacitance tolerance
of +5% are available on special order.

“V” for Taped Version (Taping pitch

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(5 .a1)

m Standard Products for“12"Type (EIA“0805"Type) , Taped Version

B/X7R F/Y5V
Cepac canai| 50 VDC 25VDC | 16VDC 10 VDC |cepeci| 50VDC | 25VDC 16 VDC 10 VDC
L Dim. Dim. Dim. DN tance Dim. Dim. Dim. Dim.
(PF) Part No.| T |Part No. | T |Part No.| T |Part No.| T Part No.| T [Part No.| T |Part No.| T |Part No.| T
Tolerance (mm) (mm) (mm) (mm) Tolerance (mm) (mm) (mm) (mm)
7
vl
|
]
—m|
TR
)|
|
00| ECUVIH102.JBN 06
| ECUV1H122KBN‘ 06
150 ECUVTHiEZ BN 06
[E) ECUVTHIEAABN | 06
20 Ecuvazzzman\ 06
210 ECUVik72kBH | 06
B ECUVIHB32LBN 06
30| +10% [ECUVIH302KBN| 06
) R 7 80,
TRW0| o |ECUVIHaGRABG] 06 2"
6800 | £20% [ECUViHG82 B 06 o
g0 (M) [ECUVIHaKBG | 06
10000 ECUViHI03BG 06 ECAVFIHIOGZ | 06
"0 ECUVIH123KBX | 06
15000 ECUViHI53BX 06 ECIVFIH1S3Z | 06
18000 ECUVIH183KBX | 06
20 ECUVIH223 Y] 06 ECI2VF1H2237 | 06
2o ECAVBIHT3K | 085
330 ECI2VBIH333 ]| 085 ECIVFiHB33Z | 06
~3000| ECJ2VBIH393K | 085 | ECJ2VB1ES93K | 085
7000 EC.2YB1H473] | 1.25 | ECJVBIEA73] 085 | ECJVBICA73L] 085 ECIVFIH4TAL | 06
"~ 56000] ECI2YBIH63K | 1.25 | ECJ2VBIES6SK | 085 | ECJVBICHSK | 085
" 63000 ECI2YB1HG83 | 1.25 | ECJ2VB1ESS3 ™| 085 | ECI2VBICE8L] 085 ECI2VFIHGBIZ | 06 | ECI2VFIER8IZ | 06
~ 2000 ECI2YBIHE23K | 1.25 | ECJVBIER3K | 085 | ECJ2VB1CE23K | 085
“T0000)] ECI2YBIH104] | 1.25 | ECJVBIE104] 085 | ECJVBICIOAL] 085 ECI2VFIHIO4Z [ 085 | ECIVFIE(NAZ | 06 | ECIVFICIOZ | 06
1000| (Cap. Tol. Code)™” | ECIVBIEN24K | 125 | ECJVBICI4K | 085
“150000| ECAYBIENSA] 125 | ECIVBICIS4T] 085 ECI2VF1H{B4Z | 085 | ECIVFIE(SZ | 06 | ECIVFICISZ | 06
“180000) ECI2YBIE18K | 125 | ECIVBICIRK | 085
“2000) ECAYBIE24] 125 | ECuvBiCo4C] 085 ECI2VF1H224Z [ 085 | ECVFiE224Z | 085 | ECIRVFiC224Z | 06
“a300| (Packaging Style Code)” | ECRVBICIUL] 125 ECIVFIE3MZ | 125 | ECIAVFICI4Z | 085
470000 ECL2YBICATC] 125 ECIOVFIEATAZ | 125 ECIVFICATZ | 085
“e80000| ECIYBIAGR] 125 ECIVFICERAZ | 085
100000 EC2YBIA05L]] 125 ECI2VFIC105 | 085
150000 ECIVFICIESZ [ 125
200000] ECIYFIC225Z | 125
3000 ECURYFiAREL | 125
4700000 ECIYFIAUTSZ | 125
il
10000000

OPackaging Style Code: “V” for Taped Version (Taping pitch:4 mm)
and “X” for Bulk Type.
OO ]: Capacitance Tolerance Codes.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.



Panasonic Multilayer Ceramic Capacitors(E ¢a)

General
m Standard Products for“13"Type (EIA“1206"Type) , Taped Version [Rated Voltage 50 VDC]
CA (NPO) SL PA (N150) RA (N220) | SA (N330) TA (N470) UA (N750)
Capacitance | Capacitance Dim Dim Dim Dim Dim Dim Dim.
(pF) | Tolerance | Part No. | T | PartNo. | T | PartNo. | T | PartNo. | T | PartNo. | T | PartNo. | T | PartNo. [T
(mm) (mm) () (mm) (mm) (mm) ()
270 ECUVIH27CPM] 06 | ECUVIH2CIRM| 06 | ECUVIH1CISM| 06 | ECUVIH2TITTM| 06
330 ECUVIH331CPM] 06 | ECUVIH331CIRM| 06 | ECUVIH331CISM| 06 | ECUVIH3SILTM| 06
390 ECUVIHSQWDPM[ 06 | ECUVIH391CRM| 06 | ECUVIH391CISM| 06 | ECUVIH3Y1TM | 06
470 ECUV1H47WDPM[ 06 | ECUVIH4TICRM| 06 | ECUVIH4TICISM| 06 | ECUVIHATICTM | 06
560 ECUVIHSSWDPM[ 06 | ECUViH561RM| 06 | ECUViH561ISM| 06 | ECUVIHSG1TIM | 06
680 ECUV1H681DPM[ 0.85] ECUViH6BILRM| 06 | ECUViH6BIISM| 06 | ECUVIHGS1LTM | 06
820 ECUVIHBZWDPM[O% ECUVIHB21CRM| 085| ECUVIH82171SM| 085] ECUViHB2ITTM| 06
1000 o i ECUV1H102DPM[ 0.85] ECUViH102CJRM| 0.85] ECUViH102CSM| 0.85] ECUV1Hi02TTM | 0.85
1200 15( J/)" ECU\[IHIZZDPM[O% ECUVIH122TRM| 085] ECUVIH12271SM] 085] ECUViH122TTTM| 085
1500 or (Packaging Style Code) ECUVIH152718M] 085] ECUViH152TM | 085
1800 | 10 %
2200 | ®
2700 ECUVIH2r2_1CW| 06
3300 ECUVIH332C1CW| 06 | ECUVIH332LIW | 06 ECUViH332_ W] 06
3900 ECUVIH392C1CW| 06 | ECUVIH392LW | 06 ECUVIH3%2CUW | 06
4700 ECUVIH4T2CICW| 06 | ECUVIHATZIW | 06 ECUViH4T2ZUW| 06
5600 ECUV1H56221CW| 0.85| ECUViHB62W | 06 ECUVIHS62UW | 06
6800 ECUV1HBB2_10W| 0.85
8200 ECUY{HB22T1CW| 1.15
10000 ECUY1H103_10W| 1.15

(Cap. Tol. Code)
0 Packaging Style Code: “V", “Y" for Taped Version (Taping pitch
4mm) and “X" for Bulk Type.
0O [ Capacitance Tolerance Codes.
000 Capacitance values of “E24” series and capacitance tolerance
of +5 % are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E ...1)

m Standard Products for“13” Type (EIA “1206"Type), Taped Version

B/X7R F/Y5V
o~ 25 VDC 16 VDC 10VDC 25 VDC 16 VDC 10 VDC
(oF) Capaciance Dim Dim. Dim.| Capactance Dim. Dim. Dim.
Tolrance PartNo. | T| PartNo. | T| PartNo. | T Tolrence Part No. | T| PartNo. | T| PartNo. | T
(mm) (mm) (mm) (mm) (mm) (mm)
68000
82000
100000 ECJ3VBIE1047] [0.85[ECJ3VBIC104T] 0.85
120000 ECJ3VBIET24K [0.85[ECU3VBICI24K [0.85
150000 ECJ3VBIE1547] [0.85]ECJ3VBIC154T] [0.85
180000 ECJ3VBIETS4K [0.85[ECJ3VBICISK [0.85
220000 r12% ECJ3VBIE2247] [0.85]ECU3VB1C2241] [0.85 +80 o,
270000] &) FosvBieznak [osclEcueicersk [oss “2(02)
330000| +20 % |ECJ3VBIE334] |0.85[EC.3vB1C334] 0.85
390000] (M) |ECJ3YB1E394K [1.15]ECJ3VBIC394K [0.85
470000 ECJ3YB1E4740] [1.15]ECJ3vB1C474] [0.85 ECJ3VFIE4T4Z [0.85
560000 ECJ3VBICS64K [0.85
680000 ECJ3YBIEGS4T] | 1.6 |ECJ3VBICH84[] 0.85 ECJ3YF1EB4Z [1.15{ECJ3VF1C684Z [0.85
820000 ECJ3YBICB24K [1.15
1000000 ECJ3YBIE10] | 1.6 [ECJ3YBIC10(] [1.15 ECJSYFIE105Z [1.15{ECJ3VF1C105Z [0.85
1500000 (Cap. Tol. Code)™ ECJ3YBIAI55] | 1.6 ECJSYFIE155Z [1.15{ECJ3VF1C155Z [0.85
2200000 ECJ3YB1A225] | 1.6 ECJ3YF1E225Z [1.15ECJ3VF1C2257 [0.85
3300000 ECJ3YB1A335 ][ 1.6 ECJ3YFIC335Z [1.15
4700000 (Packaging‘Ster Code)” ECJ3YF1C475Z [1.15
6800000
10000000 ECJ3YF1A106Z |16

OPackaging Style Code: “V", “Y” for Taped Version (Taping pitch:
4 mm) and “X" for Bulk Type.
DOC]: Capacitance Tolerance Codes.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Multilayer Ceramic Capacitors(E2 a1)

m Packaging Specifications
e Standard Packing Quantity

Size Code (EANThicknessl® Paper taping Embossed taping Bulk Bulk case
10(0402) | 0.5mm | Pitch2mm: 10000 (50000) pcs./reel — 1000 pcs./bag | 50000 pcs./case
110603 | 08 Pitch 2 mm: 8000 (20000) pcs./reel 1000 b 15000 68/

(0803) | 08mMM | 5ty 4 mm: 4000 (10000) ps el - pos./oag pes/foase
06 Pitch 2 mm: 10000 (40000) pcs /reel 1000 b 10000 08/
12 (0808 |— MM 1 pitch4mm: 5000 (20000) pes.reel - pes./bag pes/case
( ) 0.85mm | Pitch4mm: 4000 (10000) pcs./reel — 1000 pcs./bag —
1.25mm — Pitch 4 mm: 2000 (10000) pcs./reel | 1000 pcs./bag —
0.6mm Pitch4 mm: 5000 (20000) pcs./reel — 1000 pcs./bag —
13(1206) | 0.85mm | Pitch4mm: 4000 (10000) pcs./reel — 1000 pcs./bag —
1.15mm — Pitch 4 mm: 2000 (10000) pes./reel | 1000 pcs./bag —
1.6 mm — Pitch 4 mm: 2000 pcs./reel 1000 pcs./bag —

( ) for large size reel applied
e Paper Taping o Reel for Taping
P;: 2mm

ot Feeding hole  Chip pocket
$Do
Jany Y 0
AN @
w —
I N I o
LS8 e 2 ¢
| ; [ w
LP_L‘Pz‘ Po i Tape running direction _llwa
Symbor
ERET 0/25 1815 e i e R e o ot‘7 1t20 Symboll A B C D E | W | W
(0402)| £0.05| £0.05 max. | max Dim. | $180 3 ¥60.0:05[13.020.5(21.00.8| 2.0:05 | 9.00.3 | 1.3:0.2
oim. | 11 ]1.10]1.90| 8.0 [3.5011.752.0022.00 4.0{ 1.5 (mm) | 1630-5) ] (50 min) 20 min) ©5:10]0-09
(mm) |(0603)£0.10 | £0.10| £0.2 [£0.05[+0.10}+0.05}0.05| 0.1 +g1 1.1(1.4 () Large size reel
12 [1.65| 2.4 e mex
(0805)]£0.20] £0.2 e Leader Part and Taped End
P;: 4mm Tape end
t Feeding hole Chip pocket
400 00 —- 00
R [ w |
min.
mm m m m Eu- 2 Vacant position
2|\ Chip component ‘ Py ‘Pg Po | Tape running direction Leader part
: [ O Q- 0O O
o™ T A T B W] F]E|P |P.]Py|gDo| ti | to \ ..... % I:l ..... I:l I:l
11 [1.10{1.90 - -
(0603)[+0.10 | +0.10 ‘ 40 min. 200 min.
pim. | 12 [1.65| 2.4 |8.0(3.501.75 4.0(2.00 4.0( 1.5[ 1.1[ 1.4 Vacant position Top cover tape

(mm) [(0805)[+0.20| +0.2 | +0.2 |+0.05}+0.10| 0.1 [+0.05| +0.1 +gv1 max. | max Unit: mm

13 [ 2.0 (3.6

(1206)| +0.2 | +0.2

e Embossed Taping (1)Bulk Case
t Feeding hole ~ Chip pocket
¢Do o
Q|

e Ee oo o] 0000 ——ge=
m e PRIy oy

m
L O ol

Chip component P1 |P2| Po | Tape running direction

N

s A | B [W|F|E [P [P]Py[gDo] t; | to I

12 11.565|2.35

Dim, [(0805)] 0201 +02 |8 0 13.50/1.75| 4.0 [2.00| 4.0 | 1
(mm)[ 13 [1.95] 3.6 | 202 [00520.10| +0.1 [x0.05| 0.1 | +

(1206)| 0.20 | 0.2

@

? 06(2.1 110

max. | max. b

Unit: mm

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(E a1)

m Typical Temperature Characteristics
[Class 1 (T.C. Type)]

[CH (060 ppm/°C)] [PH (-150+60 ppm/°C)]
o +1.0 o
ué o qé')) +2.0 ~
g +0. +1.0
R =R ===
— T 3 S
& 05 S -1.0 ]
S 10 E
g ! Iy -2.0
@
© -20 -10 0 10 20 30 40 50 60 70 80 © -20-10 0 10 20 30 40 50 60 70 80
Temperature (C) Temperature (°C)
[RH (-220+60 ppm/°C)] [SH (-330+60 ppm/°C)]
S
o +20 5 30
<) ®
§ +1.0 E\ g +20
T e = § +o0
(o]
§ 1o §t\\ § o ———
2 \\J o 10 I~
§ -20 % : ~J ~=
8 S -20 -
-20-10 0 10 20 30 40 50 60 70 80 <3
Temperature ("C) o -30
o -20-10 0 10 20 30 40 50 60 70 80
[TH (=470+60 ppm/°C)] Temperature ("C)
< +3.0 "‘
S 20 o [UJ (=750+120 ppm/°C)]
2 ™~ <
2 +1.0 Y ® +40 N
O (0]
2 ~ 9 +20
3 N o S
g -20 N 3 20 ~
8 30 ] g N~
8 \J
-20-10 0 10 20 30 40 50 60 70 80 (% -6.0
Temperature (“C)
-20 -10 0 10 20 30 40 50 60 70 80
Temperature ("C)
[SL (+350 to —1000 ppm/°C)]
& +0 S
S +20 S —
g 0 ~_‘~ LT
) 4T
§ —201=
@
2 -40
@
S 60
o
-20-10 0 10 20 30 40 50 60 70 80
Temperature ("C)
[Class 2 (Hi-K Type)] [FIY5V]
40
[B/X7R] : i :
— — S |
£ ot 3 3 3 & o 1 ;
) ; ; : i s LA |
§ O : : s AT ;
; 3 . @ Le I I
S o : : g 40— ‘ ‘
8 g : : N :
§ 10— ‘ T g oo : N :
] . . . = g ! | IS .
¢ o 1 § e S
© : : : : ~100—L 1 1 M
55 5 0 20 5 55 55 25 0 20 85 125
Temperature (°C) Temperature (°C)

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Multilayer Ceramic Capacitors(333V)

Multilayer Ceramic Chip
Capacitors
(100V, 200V Series)

m Features m Recommended Applications
e Small in size and wide capacitance range e For noise limiting, coupling, time constant, and
e Superior humidity characteristic and long life thanks oscillator circuits.
to the monolithic construction
e Excellent solderbility and resistance to soldering heat
thanks to terminals with three layers
e Low self-inductance and excellent frequency
characteristics
] Explanation of Part Numbers
EEE@EEEEW
[—417 4!7 i — L )
Product Code Suffix Packaging Styles Temperatgrg Rated Voltage | | Nominal Capacitance| Capacnance
Multilayer Code| Size Code (EIA) | [Code [Styles Characteristics | [Code [ Voltage | | Ex Cap. Tolerance
ECJ | Ceramic Chip 1|11 type](0603) X [Bulk CodejTemp.Char| [ oA | 100V 100 10 pF Code| Tol. Note
Capacitors 2 |12 ype](0805) V__|Paper Taping C | NPO 20 | 200V 101 100 pF D [+0.5 pF |10 pF
Y |Embossed Taping B B/X7R J |+5%
3 [13 type|(1206) 10000 pF 10 pF|
103 5 pl
(00.1 pF) K [£10 %
m Construction
No Name
©) Ceramic dielectric
® Inner electrode
® ® Substrate electrode
@ | Intermediate electrode
® External electrode
m Dimensions in mm (not to scale)
L
w Size Code (EIA) L W T L, L,
“11” Type (0603) 1.60+0.10 | 0.80+0.10 | 0.80+0.10 | 0.30+0.20
T( | “12” Type (0805) | 2.00+0.10 | 1.25+0.10 1.35 max. | 0.50+0.25
L ‘ ‘ L “13” Type (1206) | 3.20+0.15 | 1.60+0.15 1.25 max. | 0.60+0.30
1 2
m Capacitance Range in pF
) . Class 1 (T.C. Type) Class 2 (Hi-K Type)
S\zeEiode Dim. “T NPO CA BIXTR
EA (mm) 100V 200V 100V 200V
“11” (0603) 0.80+0.10 10 - 100 — 220 - 1000 220 - 1000
“12" (0805) 0.85+0.10 10 - 1000 10 - 47 220 - 10000 220 - 4700
1.25+0.10 — 68 — 330 15000 6800 — 10000
“13" (1206) 0.85+0.10 1500 — 3300 — — —
1.15+£0.10 — 470 — 1000 22000 - 47000 15000, 22000

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

1OOV)

Multilayer Ceramic Capacitors(359y

m Nominal Capacitance vs. Capacitance Tolerance

Tol. Code | Capacitance Tolerance Nominal Capacitance Available (pF) Temp. Char. Class
D <10pF | 0.5 pF 10 1
— - CA (NPO)
J > 10 pF +5 % E6 Within Capacitance Range, (T.C. Type)
K =10 % E6 E-Series Numbers x10 B(X7R) |2 (Hi-K Type)
m E-Series Numbers
E6 1 1.5 2.2 3.3 4.7 6.8
m Temperature Coefficient of Class 1 Capacitors/T.C. Tolerance
Temp. Char. Temperature Coefficient (ppm/°C)
CA (NPO) CH:0 =60
B Temperature Characteristics of Class 2 Capacitors
Capacitance Change Measurement Reference
Temp. Char. Temperature Temperature
No DC Voltage Applied Range
B (X7R) +10 % max. -25t0 85°C 20°C
m Specifications
Specifications
Characteristics Class 1 (T.C. Type) Class 2 (Hi-K Type) Test Method

CA (NPO) B(X7R)

Operating Temperature Range -55t0125 °C

Rated Voltage 100 VDC, 200 VDC

Dielectric

Withstanding Voltage No break down

Class 1: Rated Voltagex3,1t05s
Class 2: Rated Voltagex2.5,1t055s
Limit surge current: 50 mA max.

IR210000MQ or 500/C” MQ whichever is less
[C: Rated capacitance in uF]

Insulation
Resistance (IR)

Rated voltage at 1 minute
electrification

Capacitance Within the specified tolerance Class  |Frequency| Voltage | Temp.
1MHz
= 10000F| 4 10%| 0.5t0
1 + .
1TkHz |5 Vrms| . .
Capacitance < 30 pF > 1000 pF| +10 % 20°C
Q=400+20 C 1kHz [1£0.2
8_ Factor or 30 pF < Cap. < 1000 pF D.F. (tan 3) 2| 110%| Vims
issipation Factor Q= 1000 <0.025
(tan d) N = Class2(Hi-KType)

Capacitance > 1000 pF
D.F. (tan 8) = 0.002

Pretreatment: 150+0/-10 °Cfor 1 hour
andthen shall be stored
inaroomtemperature for
48 +4hours, before
initial measurement.

0 Nominal capacitance value in pF
00 Nominal capacitance value in pF

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
22 Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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m Standard Products for “11” Type (EIA “0603” Type)
CA NPO B/X7R
Capacitance 100 VDC 100 VDC 200 VDC
(pF) Capacitance Dim. | Capacitance Dim. Dim.
Tolerance Part No. T Tolerance Part No. T Part No. T
(mm) (mm) (mm)
10 +0.5pF |ECJ1[JC2A100D | 0.8
15 ECJ1[ JC2A150J 0.8
22 ECJ1[ JC2A220J 0.8
33 ECJ1[JC2A330J | 0.8
47 ECJ1[ |C2A470J 0.8
68 ECJ1[ JC2A680J 0.8
100 +5% ECJ1[ JC2A101J 0.8 +10%
150 (Packa;mg Style Code) __ __
220 ECJ1[ |B2A221K | 0.8 |ECJ1[1B2D221K | 0.8
330 ECJ1[ JB2A331K | 0.8 [ECJ1[]B2D331K | 0.8
470 ECJ1[]B2A471K | 0.8 |ECJ1[]B2D471K | 0.8
680 ECJ1[ |B2A681K | 0.8 [ECJ1[]B2D681K | 0.8
1000 ECJ1[]B2A102K | 0.8 [ECJ1[]B2D102K | 0.8
m Standard Products for “12” Type (EIA “0805” Type)
CA NPO B/X7R
Capacitance 100 VDC 200 VDC 100 VDC 200 VDC
(pF) Capacitance Dim. Dim. [Capacitance Dim. Dim.
Tolerance Part No. T Part No. T | Tolerance Part No. T Part No. T
(mm) (mm) (mm), (mm)
10 ECJ2[JC2A100D | 0.85 [ECJ2[]C2D100D | 0.85
15 ECJ2[]C2A150J [ 0.85 |[ECJ2[]C2D150J [ 0.85
22 ECJ2[]C2A220J |0.85|ECJ2[]C2D220J [0.85
33 ECJ2[]C2A330J | 0.85[ECJ2[]C2D330J | 0.85
47 ECJ2[|C2A470J [0.85|ECJ2[/C2D470J | 0.85
68 ECJ2[]C2A680J | 0.85 |[ECJ2[]C2D680J | 1.25
100 ECJ2[]C2A101J |0.85[ECJ2[]C2D101J [ 1.25
150 ECJ2[JC2A151J |0.85[ECJ2[]C2D151J [1.25
220 ECJ2[]C2A221J [0.85 |ECJ2[|C2D221J [ 1.25 ECJ2[|B2A221K | 0.85 |ECJ2[ ]B2D221K | 0.85
330 +5% ECJ2;CZA331J 0.85|ECJ2[C2D331J [ 1.25 +10% ECJ2;BZA331K 0.85 ECJ2;BZD331K 0.85
470 - ECJ2[ |C2A471J |0.85 - ECJ2[ IB2A471K | 0.85 [ECJ2[ IB2D471K | 0.85
680 ECJ2[|C2A681J |0.85 ECJ2[1B2A681K | 0.85 |ECJ2[ 1B2D681K | 0.85
1000 ECJ2[]C2A102J |0.85 ECJ2[|B2A102K | 0.85 |ECJ2[ ]B2D102K | 0.85
1500 [Packaging Siyle Code) ECJ2[JB2A152K | 0.85 | ECJ2[]B2D152K | 0.85
2200 ECJ2[1B2A222K | 0.85 [ECJ2[ |B2D222K | 0.85
3300 ECJ2[|B2A332K | 0.85 |ECJ2[ ]B2D332K | 0.85
4700 ECJ2[B2A472K | 0.85 |ECJ2[ ]B2D472K [ 0.85
6800 ECJ2[ IB2A682K | 0.85 [ECJ2[ IB2D682K | 1.25
10000 ECJ2[1B2A103K | 0.85 [ECJ2[1B2D103K | 1.25
15000 ECJ2[|B2A153K | 1.25
m Standard Products for “13” Type (EIA “1206” Type)
CA NPO B/X7R
Capacitance 100 VDC 200 VDC 100 VDC 200 VDC
(pF) Capacitance| Dim. Dim. | Capacitance Dim. Dim.
Tolerance Part No. T Part No. T Tolerance Part No. T Part No. T
(mm) (mm) (mm) (mm)
470 ECJ3[ |C2D471J|1.15
680 ECJ3[ |C2D681J | 1.15
1000 ECJ3[]C2D102J|1.15
1500 ECJ3[ |C2A152J |0.85
2200 ECJ3[ JC2A222J |0.85
3300 ECJ3[ |C2A332J |0.85
4700 5% [(packaging Siyle Code) +10%
6800
10000
15000 ECJ3[]B2D153K| 1.1
22000 ECJ3[ |B2A223K| 1.15 [ECJ3[ |B2D223K| 1.1
33000 ECJ3[ |B2A333K| 1.15
47000 ECJ3[]B2A473K| 1.1

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Multilayer Ceramic Capacitors(3ipe")

Thin

Multilayer Ceramic Chip

Capacitors

(Super Thin Type 0.42T Series)

m Features

e Super thin capacitor of “0603” type responded to the

need of flat equipuments
e Superior humidity characteristic and long life thanks
to the monolithic construction
e Excellent solderability and resistance to soldering
heat thanks to terminals with three layers

[ ] Explanation of Part Numbers

B

B Recommended Applications

e For IC card and flat equipments

EEEE@EEME

Product Code Sufﬂx Packaglng Styles Temperature Rated Voltage | [Nominal Capacnance Capacnance
Multilayer Code] Size Code (EIA) | Code [Styles Characteristics | ' Code [ Voltage | | Ex Cap Tolerance
ECJ | Ceramic Chip B |11 type| 0603 X__[Bulk Code|Temp.Char| [ 7¢ 6V 100 | 10 pF Code| Tol. |Note
Capacitors thin type C NPO 1E 25V 101 | 100 pF C |*¥0.25pF | =10
B | BIX7R 700000 pF | |_D_[*0.5pF | pF
F F/Y5V 104 (0.1 uF) J [¥56%
>10
K [+10% E
Z |+80, 20%| °
m Construction
No Name
@ Ceramic dielectric
[©) @ ® Inner electrode
® ® ® Substrate electrode
[©) @ Intermediate electrode
® External electrode
® Dimensions in mm (not to scale)
‘ L
W Size Code (EIA) L W T L, L,
“11” Type (0603) 1.60+0.10 0.80+0.10 0.42+0.05 0.30+0.20
Tl
‘ L1 ‘ L2
m Capacitance Range in pF
TC Class 1 (T.C. Type) Class 2 (Hi-K Type)
_ NPO CA B/X7R F/Y5V
Size Code 25 VDC 16 VDC 16 VDC
“11” (0603) 0.5 -330 220 — 22000 1000 — 100000

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.

O Temperature characteristics codes conform to JIS C6429
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Thi

m Nominal Capacitance vs. Capacitance Tolerance

Tol. Code |Capacitance Tolerance Nominal Capacitance Available (pF) Temp. Char. Class
C +0.25 pF 05,1,2,3,4,5
<10 pF 1
D +0.5 pF 6,7,8,9 10 CA (NPO)
(T.C. Type)
J > 10 pF +5 % E12 Within G " R
S ithin Capacitance Range,
K =10% E12 E-Series Numbers x10" BOX7R) 2
4 +80, —20 % E6 F(Y5V) (Hi-K Type)
m Temperature Coefficient of Class 1 Capacitors/T.C. Tolerance
Temperature Coefficient (ppm/°C)
Temp. Char.
s2pF 3 pF 24 pF
CA (NPO) CK:0 £ 250 CJ: 0+ 120 CH: 0«60
m Temperature Characteristics of Class 2 Capacitors
Capacitance Change hﬁsisuéfgﬁzt Reference
Temp. Char. _ ] P Temperature
No DC Voltage Applied | 1/2 Rated Voltage Applied Range
B (X7R) +10 % max. +10, =30 % max.
-2510 85°C 20 °C
F (Y5V) +30, =80 % max. +30, -95 % max.
B Specifications
Specifications
Characteristics Class 1 (T.C. Type) Class 2 (Hi-K Type) Test Methods
CA (NPO) B/X7R F/Y5V
Operating Temperature Range -551t0 125 °C -251t085 °C e
Rated Voltage 25 VDC 16 VDC 16 VDC e
Dielectric Class 1: Rated Voltage x3, 1t05 s

Withstanding Voltage

No break down

Class 2: Rated Voltagex2.5,1to5 s
Limitsurge current: 50 mAmax.

Insulation
Resistance (IR)

IR210000MQ or 500/C"” MQ whichever is less
[C: Rated capacitance in pF]

Rated voltage at 1 minute
electrification

Capacitance Within the specified tolerance Class  [Frequency| Voltage | Temp.
1 MHz
0P s10%| 0510
> 1000 pF| 42 P V™SI20 ¢
Capacitance < 30 pF 1kHz | 1£0.2
Q Factor or Q2 400420 C™° D.F. (tan §) D.F. (tan ) 2 +10 %| Vrms
Dissipation Factor <0025 <005
(tan &) 30 SF; oco%p' <1000 pF| =0 = Class 2(Hi-K Type)

Pretreatment: 150+0/-10 °Cfor 1 hour
and then shall be stored
inaroomtemperature for
48+ 4hours, before
initial measurement.

O Nominal capacitance value in pF
0O Nominal capacitance value in pF

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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m Standard Products for “11” Type (EIA “0603” Type)

Capacitance CA (NPOQ)
(pF) Capacitance 25 VDC
Tolerance

0.5 ECJBXC1EOR5C
1 ECJBXC1E010C

2 +0.25pF | ECUBXC1E020C

3 (C) ECJBXC1E030C

4 ECJBXC1E040C

5 ECJBXC1E050C

6 ECJBXC1E060D

7 +0.5pF ECJBXC1E070D

8 - (b) ECJBXC1E080D

9 ECJBXC1E090D
10 ECJBXC1E100D
12 ECJBXC1E120J
15 ECJBXC1E150J
18 ECJBXC1E180J
22 ECJBXC1E220J
27 ECJBXC1E270J
33 ECJBXC1E330J
39 ECJBXC1E390J
47 ECJBXC1E470J
56 +5% |ECJBXC1E560J
68 J) ECJBXC1E680J
82 ECJBXC1E820J
100 ECJBXC1E101J
120 ECJBXC1E121J
150 ECJBXC1E151J
180 ECJBXC1E181J
220 ECJBXC1E221J
270 ECJBXC1E271J
330 ECJBXC1E331J

Capacitance B/X7R F/Y5V
(pF) Capacitance 16 VDC Capacitance 16 VDC
Tolerance Tolerance

220 ECJBXB1C221K

270 ECJBXB1C271K

330 ECJBXB1C331K

390 ECJBXB1C391K

470 ECJBXB1C471K

560 ECJBXB1C561K

680 ECJBXB1C681K

820 ECJBXB1C821K

1000 ECJBXB1C102K ECJBXF1C102Z
1200 ECJBXB1C122K

1500 ECJBXB1C152K ECJBXF1C152Z
1800 ECJBXB1C182K

2200 ECJBXB1C222K ECJBXF1C222Z
2700 ECJBXB1C272K

3300 ECJBXB1C332K ECJBXF1C332Z
3900 +10% ECJBXB1C392K | +80%

4700 _(K) ECJBXB1C472K| —20% |ECJBXF1C472Z
5600 ECJBXB1C562K (2)

6800 ECJBXB1C682K ECJBXF1C682Z
8200 ECJBXB1C822K

10000 ECJBXB1C103K ECJBXF1C103Z
12000 ECJBXB1C123K

15000 ECJBXB1C153K ECJBXF1C153Z
18000 ECJBXB1C183K

22000 ECJBXB1C223K ECJBXF1C223Z
27000

33000 ECJBXF1C333Z
39000

47000 ECJBXF1C473Z
56000

68000 ECJBXF1C683Z
82000
100000 ECJBXF1C104Z

m Packaging Specifications
e Standard Packing Quantity

Bulk

1000 pcs./bag

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use

Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Multilayer Ceramic Chip Capacitors
series:ECU, ECJ (For General Electronic Equipment)

Handling Precautions

A\ Safety Precautions

The Multilayer Ceramic Chip Capacitors (hereafter referred to as “The Capacitors’) may fail in a short circuit mode
or in an open-circuit mode, when subjected to severe conditions of electrical, enviromental and/or mechanical
streses beyond the specified “Ratings” and specified “Conditions” in the Catalog and the
Specifications, resulting in burnout, flaming or glowing in the worst case.

Following “/\ Precautions for Safety” and “Application Notes” shall be taken in your major consideration. If you
have a quetion about the Precautions for Handling. Please contact our engineering section or factory.

1. AOperating Conditions and Circuit Design

24

1.1 Operating Temperature Range

The specified “Operating Temperature Range” in
the catalog is absolute maximum and minimum
temperature rating. So in any case, the
Capacitors shall be operated within the
specified“Operating Temperature Range”.
1.2 Designs of Voltage Applications

The Capacitors shall not be operated exceeding
the specified “Rated Voltage” in the catalog. If
voltage ratings are exceeded, the result could be
failure or damage. In case of application of
DC and AC voltages to the capacitors, the
designed peak voltage shall be within the specified
“Rated Voltage”.

In case of AC of pulse voltage, the peak voltage
(peak to peak) shall be within the specified “Rated
Voltage”. If high frequency voltage or fast rising
pulse voltage is applied continuously even within
the “Ratad Voltage”, contact our engineering
section before use.

1.3 Charging and Discharging Current
The Capacitors shall not be operated beyond the
specified “Maximum Charging/Discharging Current
Ratings” in the specifications. Applications to a low
impeadance circuit such as a “secondary power
circuit” are not recommended for safety.

1.4 Temperature Rise by Dielectric Loss of the
Capacitor
The “Operating Temperature Range” mentioned
above shall include a maximum surface tempera-
ture rise of 20 °C, which is caused by the Dielectric
Loss of the Capacitor and applied electrical
stresses (such as voltage, frequency and wave
form etc.)
It is recommended to measure and check “Surface
Temperature of the Capacitor” in your equipment at
your estimated/designed maximum ambient
temperature.

1.5 Restriction on Environmental Conditions

The Capacitors shall not be operated and/or stored

under following environmental conditions;

a) To be exposed directly to water or salt water.

b) To be exposed directly to sunlight.

c) Under conditions of condensation

d) Under conditions of corrosive atomosphere such
as hydrogen sulfide, sulfuric acid, chlorine, or
ammonia etc.

e) Under severe conditions of vibration or shock
beyond the specified conditions in the
Specifications.

1.6 Secular Changes in Capacitance

(1) Peculiar characteristics of “Secular Changes in
Capaitance” are observed in the Capacitors
(Class 2 High Dielectric Constant. Temperature
Characteristics “X7R” and “Y5V”). The “secular
changes” shall be considered in your circuit
design.

(2) The Capacitance changes, due to the individual
characteristics of ceramic dielectric materials
applied, can be recovered to the each initial
values at shipping by a heat treatment (140 to
150 °C for 1 hour).

(The recovered capacitance of Class 2 Capacitor
shall be measured at the standard test condition
after recovery times of 48 hours.)

2. ADesign of Printed Circuit Board

2.1 Selection of Printed Circuit Boards

When the Capacitors are mounted and soldered
on an “Aluminum Substate”, the substrate has
influences on Capacitor's reliability against
“Temperature Cycles” and “Heat shock” because
of difference of thermal expansion coefficient

between them. It shall be carefully confirmed that
the actual board to be used does not deteriorate the

characteristics of the Capacitors.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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2.2 Design of Land Pattern
(1) Recommended Dimensions of Lands: As shown
in Table 1 and Fig.1.
Notes: * Too large land requires excess amount
of solder.
** The Dimmensions shall be symmetrical

Fig.1 Recommended Land Dimensions

Solder resist

Z

(Unit: mm)

Table 1 Recommended Land Dimensions in mm

Size Components | Land Dimensions | Land Dimensions
Code Dimensions | for Flow Soldering | for Reflow Soldering
EA) TL{w]| T a | b c a b c
0.5- | 2.0-|4.4-|1.0-|1.8-(3.8-|1.2-

13(1206)/3-2116| 1755 |34 | 48 | 1.3 | 2.4 |48 |16
0.5- [1.0-]3.0-|0.8-[0.8-(2.4-|1.0-

12 (0805)|2.0/1.25) 1745 | {4 |32 | 1.0 | 1.2 |32 |12
0.8-[2.0-|0.6-|0.8-]2.0-|0.8-

11(0603)|16]08| 08 |45 |76 |08 |10 |26 |10
0.5-1.5-]0.5-

10 (0402)|1.0{0.5| 0.5 | — | — — o6 |17 |06

(2) Recommended amount of solder
Recommended amount of solder: As shown in
Fig.2
Excess amount of solder gives large mechanical
stresses to the Capacitors/components.

Fig.2 Recommended Amount of Solder

Excessive amount Appropriate amount  Too small amount

of solder of solder of solder
Solder Solder so\fe»
[ 1 [ 1 ]
T T T
PC board PC board PC board
x O Recommended x

2.3 Component Layout
When placing/mounting the Capacitors/components
near an area which is apt to bend or a grid groove
on the PC board, it is advisable to have both
electrodes subjected to uniform stresses, or to
position the components electrodes at right angles
to the grid gloove or bending line.

Fig.3 Component Layout

SMD breakage probabilty by stress at
a breakaway

Cracks SMDs
located at an easily warped

oQ

Dw

Uneven mounting density
O : Proper
" Improper
(Under certain occasions)

0000 C—D 0000 C——

Probability at which the chip capacitor is broken by the stress on
PC board break: A>C>B=D

2.4 Mounting Density and Spaces
Placements in too narrow spaces between
components may cause “Solder Bridges”, during
soldering. The minimum space between components
shall be 0.5 mm in view of the positioning tolerances
of the mounting machines and the dimensional
tolerances of the components and PC Boards.

2.5 Applications of Solder Resist
Applications of Solder Resist are effective to
prevent solder bridges and to control amounts of
solder on PC boards. (As shown in Table 2)

Table 2 Application Examples of Solder Resist

Recommended
Application Examples

Examples of
Solder Bridges

Narrow Spacing Solder Resist Solder Bridge
between Chip |
Components

Radial Components Solder

are directly Solder Resist Bridge
commected to Chip !
Components

Common lands :
(chassis, etc.) are Solder Frldge

close to Chip I —

Components. =) =)

Solder Resist

3.Precautions for Assembly

3.1 Adhesives for Mounting

(1) Selection of adhesives

e The viscosity of an adhesive for mountings shall
be such that the adhesive does not flow off on
the land during it's curing.

e If the adhesive is too low in its viscosity,
mounted components may be out of alignment
after or during soldering.

e The adhesives shall not be corrosive or
chemically active to the mounted components
and the PC boards.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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e The amount of adhesive shall be such that the
adhesive does not flow off or be out of alignment.

(2) Curing Conditions

e Adhesives for mountings can be cured by
ultraviolet or infrared radiation. In order to
prevent the terminal electrodes of the Capacitors
from oxidizing. The curing shall be done at
conditions of 160 °C max., for 2 minutes max.

3.2 Chip Mounting Consideration

In mounting the Capacitors/components on a

printed circuit board,/any bending and expanding

force against them shall be kept minimum to pre-
vent them from being damaged or cracked.

Following precautions and recommendations shall

be observed carefully in the process;

(1) Maximum stroke of the vaccum nozzle shall be
adjusted so that the pushing force to the printed
circuit board shall be limited to a static load of
1 to 3N (100 to 300 df). (See Fig.4)

(2) Maximum stroke of the nozzle shall be adjusted
so that the maximum bending of printed circuit
board does not exceed 0.5 mm. (See Fig.4)

Fig.4

Vacuum
Nozzle Vacuum Nozzle:

PC boad
O Proper x Improper
(3) The printed circuit board shall be supported by
means of adequate supporting pins as shown in
Fig.5-(b).

Fig.5

(a) Improper (b) Proper

Vaccum Nozzle
for Chip-Mounting

Vaccum Nozzle
for Chip-Mounting

Printed Circuit Board

Pins for Supporting

3.3 A Soldering Flux and Solder

(1) Soldering Flux:

e The content of halogen in the soldering flux shall
be 0.2 wt% or less.

e Rosin-based and non-activated soldering flux is
recommended.

(2) Water soluble type Soldering Flux:
In case of water soluble type soldering flux
being applied, the flux residue on the surface of
P.C. boards may have influence on the
reliability of the components and cause
deterioration and failures of them.

(3) Solder:
An eutetic solder (Sn63: Pb37) is recommended.

3.4 ASoldering
3.4.1 Flow Soldering

In flow soldering process, abnormal and large
thermal and mechanical stresses, caused by
“Temperature Gradient” between the mounted
Capacitors and melted solder in a soldering bath,
may be applied directly to the Capacitors, resulting
in failure and damage of the capacitors. So it is
essential that the soldering process shall be
controlled to the following recommended conditions
and precautions. (See Fig. 6)

Fig.6 Recommended Soldering Temperature-Time

Profile (Flow soldering)

ol Solderin
1
2 250t o
§ 200 24010 "> Gradual cooling
© Preheating /250 C|
3 150
2 ~
€ 100
- ~
50
0
1 minute or more 2 minutes or more
3to5
seconds

(1) Application of Flux:
The soldering flux (3.3) shall be applied to
the mounted Capacitors thinly and uniformly
by forming method.

(2) Preheating:
The mounted Capacitors/Components shall be
preheated sufficiently so that the “Temperature
Gradient” between the Capacitors/components
and the melted solder shall be 150 °C or below.

(3) Immersion to Soldering Bath:
The Capacitors shall be immersed into a solder-
ing bath of 240 to 250 °C for 3 to 5 seconds.

(4) Cooling:
The Capacitors shall be cooled gradually to
room ambient temperature with the cooling tem-
perature rates of 8 °C/s max. from 250 °C to
170°C, and 4 °C/s max. from 170 °C to 130 °C.

(5) Flux Cleaning:
When the Capacitors are immersed into
cleaning solvent, it shall be confirmed that the
surface temperatures of devices do not exceed
100 °C. (See 3.5)

3.4.2 Reflow Soldering

In reflow soldering process, the mounted
Capacitors/components are generally heated
and soldered by a thermal conduction system such
as an “Infrared radiation and hot blast soldering
system” or a “Vapor Phase Soldering System
(VPS)”, Large temperature gradients such as a
rapid heating and cooling in the process may
cause electrical failure and mechanical damage
of the devices. It is essential that the soldering
process shall be controlled by the following recom-
mended conditions and precautions. (See Fig.7)

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Fig.7 Recommended Soldering Temperature-Time
Profile (Reflow soldering)

300 Soldering
2 250} 230 10 240°C
@
S5200f--------- % -~ 1-y=;~~ Gradual cooling
© Ss
2 150f
Q ~
5 100} .
= ~
50 10 s max.
0 } -
60t090 s 20t040s

(1) Preheating 1:

The mounted Capacitors/components shall be
preheated sufficiently, for 60 to 90 seconds so
that the surface temperatures of them to be 140
to 160 °C.

(2) Preheating 2:

After “Preheating 1”, the mounted Capacitors/
components shall be heated to the elevated
temperatures of 150 to 200 °C for 2 to 5
seconds.

(3) Soldering:

The mounted Capacitors/components shall be
heated under the specified heating conditions
(200 to 240 to 200 °C for total of 20 to 40 sec-
onds, See Fig.7) and shall be soldered at the
maximum temperature of 240 °C for 10 seconds
or less.

(4) Cooling:

After soldering, the mounted Capacitors/
components shall be gradually cooled to room
ambient temperature for preventing mechanical
damages such as cracking of the devices.

(5) Flux Cleaning:

When the mounted Capacitors/components are
immersed into cleaning solvent, it shall be
comfirmed the surface temperatures of them does
not exceed 100 °C. (See, 3.5 A\Post Soldering
Cleaning)

Note: If the mounted Capacitors/components are
partially heated in the soldering process,
the devices may be separated from the
printed circuit board by the surface tension of
partially melted solder, and stand up like a
“Tomb Stone”.

3.4.3 Hand Soldering

In hand soldering of the Capacitors, large tempera-
ture gradient between preheated the Capacitors
and the tip of soldering iron may cause electrical
failures and mechanical damages such as cracking
or breaking of the devices. The soldering shall be
carefully controlled and carried out so that the
temperature gradient is kept minimum with following
recommended conditions for hand soldering.

[Recommended Soldering Conditions]

(1) Solder:

@1 mm Thread eutectic solder (Sn63: Pb37) with
soldering flux"in the core.

* Rosin-based, and non-activated flux is re-
commended.

(2) Preheating:

The capacitors shall be preheated so that
“Temperature Gradient” between the devices
and the tip of soldering iron is 150 °C or below.

(3) Soldering Iron:

Rated Power of 20 W max. with 3 mm soldering
tip in diamter.

(4) Temperature of soldering iron tip: 300 °C max.
(The required amount of solder shall be melted
in advance on the soldering tip.)

(5) Cooling:

After soldering. The Capacitors shall be cooled
gradually at room ambient temperature.

3.5 A\ Post Soldering Cleaning

(1) Residues of corrosive soldering fluxes on the
PC board after cleaning may have great influ-
ence on the electrical characteristics and the
reliability (such as humidity resistance) of the
Capacitors which have been mounted on the
board, it shall be confirmed that the characteris-
tics and the reliability of the devices are not
affected by the applied cleaning conditions.

(2) Solubility of alternative cleaning solvent such as

alcohol etc, is inferior to that of freon cleaning
solvent in flux cleaning.
So in the case of alternative cleaning solvents ap-
plied, fresh cleaning solvent shall always be
used, and sufficient rinsing and drying shall be
carried out.

(3) When an ultrasonic cleaning is applied to the
mounted Capacitors on PC boards, following
conditions are recommended for preventing
failure or damage of the devices due to the
large vibration energy and the resonance
caused by the ultrasonic waves :

Frequency : 29 kHz max.
Radiated Power : 20 W/liter max.
Period : 5 minuets max.

3.6 Process Inspection

When the mounted printed circuits are inspected

with measuring terminal pins, abnormal and excess

mechanical stresses shall not be applied to the PC
board and mounted components, to prevent failure
or damage of the devices.

(1) The mounted PC boards shall be supported by
some adequate supporting pins to prevent their
bending.

(2) It shall be confirmed that the measuring pins
have the right shaped tip, are equal in height
and are set in the right positions.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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3.7 Protective Coating

When the surface of a printed board on which the

Capacitors has been mounted is coated with resin

to protect against moisture and dust, it shall be

confirmed that the protective coat does not
influence the reliability of the capacitors in the
actual equipment.

(1) Coating materials, such as being corrosive and
chemically active, shall not be applied to the
Capacitors and other components.

(2) Coating materials with a large expansivity shall
not be applied to the Capacitors for preventing
failures or damages (such as cracking) of the
devices in the curing process.

3.8 ADividing/Breaking of PC Boards

(1) Abnormal and excessive mechanical stresses,
such as bending or expanding force, on the
components on the printed circuit board, shall
be kept minimum in dividing/breaking.

(2) Dividing/Breaking of the PC boards shall be
done carefully at moderate speed by using a jig
or apparatus to protect the Capacitors on the
boards from mechanical damages.

3.9 Long Term Storage

The Capacitors shall not be stored under severe

conditions of high temperatures and high

humidities. Store them indoors under 40 °C max.
and 75 % RH max.. Use them within 6 months and

check the solderability before use. (See 1.5)

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



